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Introduction. 

The  present  paper  originated  in  an  attempt  to  settle  the  question  of 
priority  between  the  names  Ovis  cervina  Desmarest  and  Ovis  canadensis 
Shaw,  both  of  which  prove  to  have  been  published  early  in  the  year  1804. 
This  investigation  led  to  the  finding  of  many  interesting  facts  connected 
with  the  original  discovery  of  the  Rocky  Mountain  Bighorn  and  the  origin 
of  its  early  technical  names,  and  also  other  information  relating  to  the 
discovery  of  other  forms  of  North  American  sheep.  While  little  of  the 
early  information  here  cited  is  new,  much  of  it  has  been  lost  sight  of  in 
recent  years;  nor  has  it  ever  been  presented  fully  or  connectedly.  For  this 
reason  the  McGillivray  account  is  here  treated  with  a  fullness  of  detail 
that  may  seem  unnecessary,  notwithstanding  its  historic  interest,  and  the 
fact  that  it  is  the  sole  basis  of  the  three  technical  names  most  frequently 
employed  for  the  designation  of  the  Rocky  Mountain  Bighorn.  Attention 
is  called,  also,  to  various  misstatements  that  have  crept  into  the  literature 
of  the  general  subject,  and  to  the  diverse  figures  based  on  the  original 
drawing  of  the  type  specimen.  These  show  how  untrustworthy  zoological 
illustrations  may  be,  and  how  easy  it  is  to  place  too  much  reliance  on 
pictorial  representations  of  animals  in  even  standard  works. 

Finally  it  has  seemed  desirable  to  conclude  this  paper  with  a  list  of  the 
numerous  forms  of  American  sheep  at  present  currently  recognized,  with 
their  synonymy,  type  localities,  geographical  distribution,  and  principal 
references. 

Discovery  of  Wild  Sheep  in  Canada  in  the  Year  1800 

BY  Duncan  McGillivray. 

The  accounts  of  the  discovery  and  the  early  descriptions  of  the  Rocky 
Mountain  Sheep  are  of  such  interest  as  to  be  worthy  of  consideration  in 
some  detail,  especially  since  a  question  of  nomenclature  rests  on  the  correct 
determination  of  the  dates  of  publication  of  different  accounts  based  on  the 
original  McGillivray  specimen. 

The  first  specimen  of  this  sheep  known  to  science  was  killed  and  pre- 
served by  Duncan  McGillivray,  an  agent  of  the  North  West  Fur  Company,^ 

1  "Duncmn  McOilUvrmy  wm  a  derk  of  the  North  West  Co..  hi  1797  or  earlier."  says 
Dr.  Coues.  and  "accompanied  David  Thompson  on  his  Bow  River  tour.  Nov.  17th- Dec. 
3d.  1800.  He  left  the  N.  W.  country  In  1802,  became  a  partnor  of  McTavish.  Frobisher  & 
Co.,  and  was  one  of  the  signers  of  the  Montreal  agreement  of  Nov.  6th.  1804." —  New  Light 
on  the  Early  History  of  the  Greater  Northwest :  The  Manuscript  Journals  of  Alexander  Henry 
and  of  David  Thompson,  I,  1897,  p.  439.  footnote. 
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who  accompanied  the  well  known  explorer  and  surveyor,  David  Thompson, 
while  making  his  survey  of  the  upper  Bow  River  country  of  Canada  in 
the  autumn  of  1800.  McGillivray  has  left  on  record  definite  information 
as  to  the  time  and  place  of  its  capture,  and  a  first  hand  account  ^  of  the 
habits,  haunts,  and  external  characters  of  this  now  well  known  species. 
It  appears  from  his  narrative  that  these  two  explorers  first  met  with  these 
animals  on  November  30,  1800,  near  what  is  now  Calgary  in  southern 
Alberta,  where  the  Bow  River  emerges  from  the  first  range  of  the  Rocky 
Mountains,  in,  as  McGillivray  states,  longitude  115°  30'  west,  and  latitude 
50**  north.*  They  found  here  a  small  band  and  killed  a  number  of  them, 
including  a  fine  old  ram.  He  recognized  the  animal  as  a  nondescript,  and 
preserved  the  skin  of  the  ram  to  send  to  the  Royal  Society  of  London. 

His  account '  begins  as  follows:  "  In  the  fall  of  1800, 1  was  on  an  excur- 
sion on  horseback,  through  the  plains  that  are  situated  between  the  Sas- 
catchevan  and  Missouri  rivers,  along  the  rocky  mountains,  accompanied 
by  Mr.  Thompson,  a  Gentleman  of  the  N.  W.  Company's  employ,  five 
Canadians,  and  an  Indian  guide.  Returning  back  to  the  north,  we  fol- 
lowed the  course  of  the  Bow-River,  into  the  heart  of  the  mountains,  with  a 
view  of  examining  them  —  and  on  the  30th  November,  at  noon,  we  halted 
at  the  foot  of  the  first  ridge  to  graze  our  horses,  and  ascertain  our  latitude. 
At  a  little  distance  ahead,  appeared  a  herd  of  small  animals,  which  we  took 
to  be  a  species  of  the  Deer,  in  that  country  very  numerous.  While  Mr. 
Thompson  was  taking  his  meridian  altitude,  I  went  forward  with  the 
Indian  to  have  a  shot,  and  on  a  nearer  approach,  was  very  much  surprised 
to  find  (instead  of  Deer)  a  herd  of  about  twenty  animals,  that  were  utterly 
unknown  to  me."  He  describes  how  he  and  the  Indian  killed  five,  and 
adds:  "  I  had  the  satisfaction  to  shoot  a  large  male,  whose  motions  appeared 
to  guide  the  flight  of  the  rest  —  his  superior  size,  and  enormous  homs^ 
made  him  the  particular  object  of  my  pursuit,  and  I  have  preserved  his 
skin,  with  a  view  of  presenting  it  to  the  Royal  Society  of  London.  During 
the  Winter,  I  had  frequent  opportunities  of  hunting  this  tribe,  which  has 
enabled  me  to  make  a  few  observations  on  it,  that  may  be  of  advantage  to 
Naturalists,  in  ascertaining  the  genus,  or  species  of  this  animal.  The 
dimensions  of  the  above  male,  taken  on  the  spot,  where  he  was  kille<l,  namely^ 

longitude  115.   30,  West,  and   latitude  50.  North,  are  as  follows: ** 

He  describes  the  hair  and  horns,  and  says:    " in  short,  this  animal 


» New  York  Daily  Advertiser.  Vol.  XVIII.  No.  6661,  December  4.  1802:  New  York 
Medical  Repository.  Vol.  VI.  1803.  pp.  238-240. 

>  Latitude  60^  N..  Is  evidently  wrong,  as  David  Thompson's  map  of  the  Bow  River 
country  (see  maps  accompanying  Ckiues's  'New  Light  on  the  early  History  of  the  Greater 
Northwest')  shows  the  Bow  River  emerging  Arom  the  first  range  of  the  mountains  at  about 
latitude  61**  20'.  as  on  modem  maps,  and  hence  near  Calgary. 

•  In  the  New  York  Dally  Advertiser.  /.  c. 
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appears  to  be  a  compound  of  the  deer  and  the  sheep,  having  the  body  and 
hair  of  the  former,  with  the  head  and  horns  of  the  latter."  Later,  after 
speaking  of  its  habits  and  its  range,  he  describes  the  female,  and  says  "  they 
are  all  [both  males  and  females]  distinguished  by  the  white  rump  and  black 
tail,"  but  he  nowhere  makes  any  reference  to  the  general  coloration. 

"The  Crees,  or  Knistianeaux,"  he  continues,  "distinguish  this  animal 
by  the  name  My-Attic,  or  the  Ugly  Rein  Deer,  The  Slave  Nations,  com- 
prehending Blood  Indians,  Pie^ans,  and  Black  Feet  Indians,  call  it  Ema-ki- 
CA-NOW,  which  also  means  a  species  of  the  D^er  —  but  the  Canadians  who 
accompanied  me,  at  first  sight,  named  it  le  belier  des  montagnes  (the  moun- 
tain Ram).  It  is  only  to  be  met  with  in  the  rocky  mountains,  and  it  gen- 
erally frequents  the  highest  regions,  which  produce  any  vegetation,  though 
sometimes  it  descends  to  feed  to  the  bottom  of  the  valleys ....  The  Mountain- 
Ram,  or  Sheep,  though  not  numerouSj  are  to  be  met  with  in  considerable 
numbers  in  some  parts  of  the  mountains,  from  latitude  54  southward.  I 
have,  on  several  occasions,  seen  herds  of  20  or  30,  but  generally  not  more 
than  2  or  3  of  them  together." 

McGiluvray's  Account,  and  Savage's  Drawing  of  the  Original 

Specimen. 

Mr.  McGillivray  was  in  New  York  late  in  the  year  1802,  with  his  non- 
descript mountain  ram,  which  was  for  a  short  time  in  a  private  museum 
and  art  gallery  in  that  city,  owned  by  an  artist  named  E.  Savage,  before  it 
was  sent  to  London.  To  Mr.  Savage  great  credit  is  due,  as  will  be  soon 
shown,  for  his  part  in  making  known  to  the  world  McGillivray's  discovery, 
as  he  not  only  made  a  careful  drawing  of  the  specimen,  but  induced  McGilli- 
vray to  prepare  an  account  of  his  discovery  of  this  new  species,  with  his 
observations  on  its  habits  and  external  appearance,  and  also  secured  the 
prompt  publication  of  both  his  own  drawing  and  Mr.  McGillivray's  narra- 
tion. Thus,  the  'Daily  Advertiser'  article  is  introduced  by  a  letter  to  the 
editor  from  Mr.  Savage,  which  reads  as  follows : 

"Having  been  informed  that  Mr.  D.  McGillevray,  a  Gentleman  from  Canada, 
had  in  his  possession,  the  Skin  of  a  non-descript  animal,  I  made  application  to  him 
for  leave  to  make  a  drawing  of  it,  to  enrich  the  Columbian  Gallery.  He  very  politely 
indulged  my  request  and  at  my  solicitation  has  favored  me  with  the  following  account, 
which  elucidates  the  drawing,  and  which  may  gratify  the  public  curiosity.  E. 
Savage."  » 


1  The  Daily  Advertiser.  New  Yoric,  Vol.  XVII I.  No.  5561.  Saturday.  December  4.  1802. 

Tlie  article  is  entitled  'Description  of  the  My-Attic.  or  Mountain- Ram.'  and  makes  a 
full  column,  and  a  few  linos  on  tlie  next,  of  the  largo  folio  page,  and  Is  printed  as  a  single 
paragraph.  The  sentences  are  frequently  separated  only  by  a  dash,  and  the  sentence  fol- 
lowing the  dash  sometimes  begins  with  a  capital  letter  and  sometimes  with  a  lower  case 
initial.  There  is  a  profuse  use  of  commas,  but  in  other  respects  the  article  is  intelligently 
writtsn  and  his  the  appearance  of  having  boon  printed  as  the  author  wrote  it. 
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Before  Mr.  McGillivray's  article  was  sent  to  the  'Daily  Advertiser/ 
a  manuscript  copy  of  it  had  been  communicated  to  Dr.  Samuel  Latham 
Mitchill,  one  of  the  editors  of  the  New  York  'Medical  Repository/^  by  this 
same  Mr.  Savage,  in  a  letter  dated  Nov.  24,  1802.  It  was  published  in  the 
'Repository/  probably  in  the  following  January,^  in  an  article  entitled 
'Account  of  the  Wild  North  American  Sheep.'  This  article  consists  of  an 
editorial  introduction  to  a  communication  bearing  the  following  explanatory 
caption :  "  Memorandum  respecting  the  Mountain  Ram  of  North  America. 
By  Duncan  McGillivray.  Communicated  to  Dr.  Mitchill,  by  Mr.  Savage, 
in  a  Letter,  dated  New  York,  November  24,  1802." 

Dr.  Mitchill  states  in  his  editorial  introduction  (L  c,  p.  237):  "It  is 
not  universally  known  that  there  are  species  of  sheep  running  wild  in  the 
woods  of  North  America.  This,  however,  is  the  fact;  and  a  dried  specimen 
of  one  of  them  was  lately  brought  to  New-York  by  Mr.  M'^Gillivray.  It 
was  made  known  to  Dr.  Mitchill  by  Mr.  Savage,  and  is  now  in  his  Museum. 
That  enterprising  artist  has  made  two  good  paintings  from  it. ...  "  The 
uncolored  plate  in  the  'Medical  Repository'  (facing  p.  237)  is  of  course 
from  one  of  them.  As  will  be  shown  later,  the  other  soon  found  its  way  to 
Paris,  and  "the  dried  specimen"  was,  apparently,  soon  after  received  at 
the  British  Museum. 

Mr.  McGillivray's  account  of  the  animal  in  the  'Daily  Advertiser' 
was  republished  in  London  in  the  *  European  Magazine  and  London  Review' 
for  1803,  under  the  title  '  Description  of  the  My-Attic,  or  Mountain  Ram,' 
and  credited  to  the  'New  York  Daily  Advertiser.'  From  this  source  it 
was  again  republished,  one  hundred  and  seven  years  later,  in  New  York, 


1  The  Medical  Repodtory,  and  Review  of  American  Publications  on  Medicine.  Surgery, 
and  the  Auxiliary  Branches  of  Science.  Conducted  by  Samuel  Latham  Mitchill,  M.  D., 
and  Edward  MUler.  M.  D.     Vol.  VI.  No.  Ill,  (Jan.?)  1803.  pp.  237-240.  with  a  plate. 

The  manuscript  sent  to  the  editors  of  the  'Medical  Repository'  was  probably  a  dupli- 
cate copy  of  that  published  in  the  '  Daily  Advertiser.*  but  subjected  before  printing  to  con- 
siderable editorial  revision.  The  paragraphing  and  the  construction  of  the  sentences  vary 
much  fh>m  the  London  magazine  version,  and  in  the  use  of  capitals  and  punctuation  it 
further  widely  differs  from  the  'Advertiser'  article.  There  are  also  a  few  verbal  changes, 
and  the  omission  here  and  there  of  words  or  phrases  essential  to  the  integrity  of  the  original 
text.  In  substance,  however,  the  'Medical  Repository'  version  is  the  same  as  the  article 
in  the 'Advertiser.'  This  is  fortunate,  since  the  'Medical  Repository'  Ls  the  source  from 
which,  with  perhaps  a  single  exception  (Geoffroy) .  the  McGillivray  accoimt  has  been  uniformly 
cited  or  made  use  of  by  all  later  writers  prior  to  1910. 

*  As  boimd  up  the  separate  numbers  carry  no  date,  nor  is  a  date  indicated  for  them  in  the 
table  of  contents,  but  there  is  evidence  in  the  dates  carried  by  some  of  the  communications 
to  show  that  the  four  quarterly  numbers  composing  the  volume  were  issued  for  July.  October, 
January,  and  April,  1802-1803.  as  was  the  case  in  the  later  volumes,  in  which  the  numbers 
are  dated. 


1912.1  AUen,  Noiet  on  North  American  Shetp.  7 

in  the  issue  of  'Forest  and  Stream'  for  October  29,  1910.'  It  was  this 
republication  that  gave  ine  a  clue  to  the  source  whence  the  Rocky  Mountain 
Sheep  was  originally  introduced  into  technical  zoological  literature,  for 
immediately  I  recalled  the  fact  that  Mr.  Savage's  drawing  and  Mr.  McGilli- 


Am.  Nat.  Hist..  Vol.  H, 

vray's  account  as  published  in  a  New  York  newspaper  formed  the  basis  of 
Geoffroy's  original  description  and  figure  of  his  'Belief  de  Montagne,' 
in  1803,  which  became  the  basis  of  Desmarest's  name  OpU  ceniita  early  in 
1804. 

■  The  Firit  Siory  of  a  Sheep  Hum.  Foreal  and  airoam,  Vol,  LXXV.  No.  18,  pp.  693, 
093.  See  also  a  further  account,  with  rcferencps  to  Geollroy.  Shair,  and  D«mareat,  Id  the 
□umber  of  thl»  Joumil  for  Nov.  19.  IIIIO.  pp.  811,  )4I2. 

As  ropuhlkhed  In  the  '  Kuropean  Magazine  and  London  Review '  ((udBlnx  by  the  lltoral 
reprint  of  It  In  ■Koreet  and  Strsam'  In  19101,  the  arllcle  Is  divided  Into  seven  paraBrapUa. 
the  sent4tiiceg  beifln  uniformly  nlth  a  capital  letter,  and  many  superfi nous  commas  arcomlttod. 
In  other  respect*  It  in  almost  an  exact  reproduction  of  tbn  original  'Advertiser'  l«it. 

Through  the  courie«y  of  Dr.  George  Bird  Orinneli,  cdllor  of  'Forest  and  Stream.' 
I  have  boon  able  to  examine  the  nri)rtnal  article  In  a  flie  of  the  '  Advertlaer '  discovered  by 
him  Id  the  New  Yorit  Society  Ubrary. 
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Geoffroy's  Beuer  de  Montagne. 

The  first  French  account  of  the  Rocky  Mountain  Sheep,  by  the  eminent 
naturalist  Etienne  Geoffroy  St.  Hilaire,  appeared  in  the  'Annals'  of  the 
Paris  Museum  of  Natural  History  for  1803,  under  the  title  'Description 
d'une  nouvelle  esp^e  de  belier  sauvage  de  TAm^rique  septentrionale.* 
Geoffroy  says: 

''Lc  directeur  du  Museum  de  New-Yorck,  M.  Savage,  a  bien  voulu,  k  la  soUici- 
tation  de  M.  Lormerie,  agriculteur  frangais,  nous  envoyer  la  figure  d'un  belier  de 
rint^rieur  des  terres,  qui  est  k  peine  connu  dcs  Anglo-Am^ricains  euxmdmes.  II 
nous  pr^vient  qu'il  n'a  pu  faire  cette  figure  que  sur  la  peau  bourr6e  qui  est  dans  son 
Museum,  mais  qu'au  surplus  il  s'est  attach^  &  copier  avec  la  plus  grande  exactitude 
les  couleurs  et  les  traits  qui  peuvent  le  mieux  servir  k  caractdriser  cette  nouvelle 
espdce.'  Dans  Tintention  de  supplier  k  ce  que  son  dessin  ne  pouvoit  exprimer, 
il  a  eu  la  complaisance  de  nous  adresscr  une  notice  qu'on  a  imprimde  dans  le  journal 
amdricain  VAvertisseur,  et  qui  a  6i6  r6dig6e  sur  les  lieux  mdme  oCi  Tanimal  a  6t^ 
d^couvert.  Cette  notice  nous  apprend  qu'on  doit  la  d6couverte  de  cet  animal  k 
un  Anglais  nomm6  M.  Gillevray "* 

From  these  sources  of  information  Geoffroy  characterized  the  species 
as  "un  animal  k  corps  de  cerf  et  k  t^te  de  belier,'*  and  further  observes: 
"  II  est  assez  singulier  qu'un  animal  que  la  forme  de  sa  t^te  et  de  ses  comes 
place  dans  le  genre  des  beliers  ait  la  taille  svelte  et  elegante  de  nos  cerfs;. . . . 
En  effet,  le  belier  do  montagne. . .  .a  le  poil  court,  roide,  grossier  et  comma 
dess^che.  Ses  couleurs  rentrent  dans  celles  des  cerfs,  des  chevreuils,  et  son 
p^age  est  brun-marron ; . ..."  He  quotes  McGillivray's  measurements, 
and  summarizes  his  account  of  its  habits  and  haunts.  He  was  evidently 
strongly  impressed  with  its  cervine  features  of  form  and  pelage,  and  derived 
from  the  drawing  an  erroneous  conception  of  its  coloration.*  His  artist, 
in  reproducing  Savage's  drawing,  idealized  it  on  these  lines.  Savage's 
drawing,  as  published  in  the  *  Medical  Repository'  (here  reproduced  in 
Fig.  1),  is  of  normal  proportions  for  an  old  ram  of  this  species  as  to  both  the 
body  and  the  limbs,  and  the  horn  is  truncated  at  the  tip,  through  the  natural 


»  Ann.  du  Mua.  d'Hist.  nat..  Tomo  IT,  An.  XI  (1803),  pp.  360-363,  pi.  Ix. 

*  In  this  connection  attention  may  be  called  to  the  accompanying  Figures  1  and  2.  show- 
ing Savage's  drawing  as  reproduced  in  the  'Medical  Repository'  and  Geoffroy's  modified 
reproduction  of  the  same  drawing. 

*  Notwithstanding  Geoffroy's  explicit  statement  as  to  the  basis  of  his  information. 
Richardson  says  (Faun.  Bor.-Amer..  I.  1829,  p.  272):  "This  specimen  (McGlUi\Tay's)  being 
afterwards  sent  to  M.  Geoffroy,  he  published  a  description  of  it  with  a  figure  in  the  AnnaUt 
du  Mu9«u  m  "  I     This  error  was  repeated  by  Audubon  and  Bachman.  and  by  other  later  authors. 

*  Possibly  during  the  two  years  of  exposure  in  camp  life  and  travel  the  original  color 
may  have  become  changed  by  staining  to  such  a  degree  as  to  mislead  the  artist  as  to  its 
proper  color.  It  is  otherwise  difficult  to  explain  the  erroneous  coloring  of  Mr.  Savage's 
drawing. 
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abrasion  usually  seen  in  very  old  rams,  and  the  tip  rises  only  to  the  level 
of  the  eye.  The  depth  of  the  body  behind  the  shoulders  is  only  about  one- 
third  the  total  length,  and  just  equals  the  length  of  the  fore  limb.*  Ii^ 
Geofifroy's  plate  the  body  is  much  slenderer  and  the  legs  much  longer,  the 
fore  limbs  being  considerably  longer  than  the  depth  of  the  body  at  the 
shoulders.  The  horn  (only  one  can  be  seen)  terminates  in  a  point,  which 
is  not  on  a  level  with  the  eye  but  considerably  above  the  dorsal  outline  of 
the  forehead.  (See  Fig.  2.)  These  facts  are  noted  in  detail  on  account  of 
their  bearing  on  the  source  of  the  plate  accompanying  Shaw's  description, 
soon  to  be  considered.  (See  Fig.  3.)  Geoffroy's  plate  was  uncolored; 
Shaw's  was  colored  to  agree  with  Geoffroy's  description. 


OVIS   CERVINA  DeSMAREST. 

Geoffroy  while  giving  all  the  information  at  his  command,  and  idealizing 
in  the  plate  his  impressions  of  how  the  si>ecies  should  look,  failed  to  give  it  a 
technical  name,  merely  designating  it,  in  his  text  and  on  the  plate,  as  the 
Belier  de  Montague.  One  year  later,  however,  in  1804,  this  was  supplied 
by  another  French  naturalist,  A.  G.  Desmarest,  who  formally  introduced 
the  species  into  technical  nomenclature  as  Ovis  cervina}  Desmarest*s  de- 
scription is  avowedly  based  on  Geoffrey's,  all  but  eight  lines  of  which 
are  given  in  quotation  marks  from  Geoffroy. 

Ovis  canadensis  Shaw. 

Almost  simultaneously  with  the  publication  of  Desmarest's  account, 
as  far  as  it  is  possible  to  determine,  the  Rooky  Mountain  Sheep  was  briefly 
described  and  figured  in  Shaw  and  Nodder's  'Naturalist's  Miscellany,'* 
under  the  name  Ovis  canadensis ^  the  text  being  in  Latin  and  English,  and 
the  plate  colored.  Shaw  cites  Geoffroy  only,  on  whose  account  both  the 
description  and  plate  are  obviously  based,  although  he  adds  at  the  end  of 
his  description:  "A  very  fine  specimen  of  this  rare  quadruped  may  be  seen 
in  the  British  Museum."  This  can  have  been  no  other  than  the  specimen 
sent  by  McGillivray  to  Ix)ndon  in  1803,  as  already  detailed.     Shaw's  plate 


1  Savage's  figure  in  the  'Medical  Repository'  is  noteworthy  for  its  accuracy,  though  less 
artistic  than  that  of  GeoflProy's  artist  and  Nodder's  plate;  yet  we  find  it  thus  criticised  by  an 
American  author  in  1825:  "In  the  New  Yorlc  Medical  Repository,  (vol.  vi..  p.  238.  1803), 
is  a  description,  accompanied  with  an  inditTerent  figure,  of  the  Argali  of  North  America, 
under  the  name  of  Mountain  Ram." —  Harlan.  Fauna  Americana.  1825.  p.  262. 

«  Nouv.  Diet.  d'Hist.  nat..  Tome  XXIV.  An.  XII  (1804)  pp.  5.  6. 

*Nat.  Miscel.,  Vol.  XV.  pi.  610.  and  accompanying  text  (4  pp.),  unpaged  and  without 
date. 
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(draA\ii  by  Nodder)  is  evidently  a  reversed  copy  of  Geoffroy's,  with  the 
cervine  form  of  body  and  limbs  still  further  emphasized,  the  horn-tip  just 
as  perfectly  restored,  and  a  background  added  (Fig.  3).  It  is  not  likely 
that  this  close  agreement  would  have  happened  had  Nodder  made  his  draw- 
ing from  an  actual  specimen,  say  the  original  McGillivray  specimen  then  in 
London.  The  coloring,  ferruginous  brown,  of  both  Shaw's  diagnosis  and 
the  plate,  is  evidently  the  "  brun-marron "  of  Geoffroy. 

It  is  hence  perfectly  evident  tliat  McGillivray*s  description  of  his  Moun- 
tain Ram  and  Savage's  drawing  of  the  same  specimen  served  jointly  as  not 
only  the  basis  of  Geoffroy's  description  and  figure,  and  hence  of  Desmarest's 
name  Oris  crrrina,  Imt  also  of  Shaw's  Oris  canadensis^  while  Geoffroy's 
account  gave  rise,  much  later,  to  Cuvier's  name  Otis  montana. 

OVIS    MONTANA     CUVIER,     AND     REVIVAL    OF    TUE    NaMES    OvIS    CERVINA 

AND    OviS    CANADENSIS. 

Cuvier's  name  Oris  montana  is  merely  a  Latin  translation  of  Geoffroy's 
French  vernacular  name,  "belier  de  montagne.^  Blainville  in  1818,  and 
most  later  authors  for  the  next  fifty  years,  erred  in  ascribing  the  name  Otis 
montana  to  Geoffroy.^ 

If  Geoffroy  had  really  used  this  name  instead  of  the  French  equivalent 
it  would  have  saved  disagreement  among  modern  nomenclators  over  the 
question  of  priority  between  0.  cervina  and  0,  cauadcnsis,  as  when  0.  mon- 
tana was  used  by  Cuvier  it  was  preoccupied  by  an  Oris  montana  given  by 
Ord  in  IS lo  to  the  Rocky  Mountain  Goat.  Yet  this  name  was  used  almost 
exclusively  for  the  sheep  until  bSSO,  when  Alston  '  adopted  Ovis  cervina 
Desmarest,  on  the  groimd  that  Ocis  montana  was  preoccupied;  but  he 
•wrongly  took  Desmarest's  name  from  IS  18  instead  of  from  the  original  date, 
1804. 

Merriam,  in  1890  and  1891,^  employed  Oris  canadensis  Shaw  as  the  earli- 
est available  name,  and  later  ^  gave  his  reason  for  this  selection,  claiming 
1803  as  the  date  of  publication  of  this  name. 

Rhoads,  in  1894,*  rejected  Oris  canadensis  Shaw  as  "unavailable,"  for 


»  "Le  Moufflon  d'Amfirlquc.  (Ot. montana.)  Geoff.  Ann.  du  Mus.  II,  pi.  Ix." — Cuvier, 
Rdgne  Anlm..  I.  Doc.  7.  1816.  p.  267. 

«  Desmarest  used  Or»«  cervina  for  the  species  as  Iatea.s  ISls.  !)ut  abandoned  it  in  1S22 
for  Otis  montana.  without  giving  any  reason  for  making  the  ctiange.  Later  Ovis  montana 
was  wrongly  credited  by  many  authors  to  Desmarest. 

*  Biologia  Centrali-Americana,  Mamm..  p.  111.  June.  IsSO. 

«  North  Araer.  Fauna.  No.  3.  p.  78.  Sept.  11.  1890:   ibid..  Xo.  5  p.  81.  July.  1891. 
»  Proc.  Biol.  Soc.  Washington.  XIV.  p.  29  (footnote).  April  .'>.  1901.     Uu  here  says  that 
he  "adopted  the  name  canadentit  as  of  unquestionable  priority." 

•  Reprint  of  Ord's  North  American  2k>ology.  1894.  Appendix,  p.  25;  Amcr.  Nat..  XXVIII. 
jHoe.  1894.  p.  526. 
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the  reason  that  Shaw's  work  is  "without  any  date  whatever,. . .  .though  it 
{the  name  Oris  canadensis]  has  priority  over  any  other."  (Ovis  cernna 
is  here  wrongly  cited  as  dating  from  1818.) 

In  the  following  year  che  present  writer  *  also  employed  the  name  Ovis 
cervina  Desmarest  (here  cited  correctly,  almost  for  the  first  time,  as  dating 
from  1804)  as  preferable,  on  the  ground  that  "  there  can  be  a  difference  at 
most  of  but  a  few  months  in  the  publication  of  the  two  names.  Obviously 
the  name  having  a  positive  date  should  have  preference."  Elliot,  in  1901,* 
adopted  Ovis  cervina^  and  this  name  and  0.  canadensis  both  have  at  present 
about  equal  currency. 

While  the  name  Ovis  cernna  Desmarest  is  knowm  to  have  been  published 
early  in  1804,  the  date  of  Ovis  canadensis  Shaw  has  been  assumed,  on 
hypothetical  grounds,  as  December,  1803.'  The  careful  collation  of  Shaw 
and  Nodder*s  work  giv-en  below  shows  that  the  actual  date  of  publication  of 
this  name  was  almost  unquestionably  February,  1804,  and  could  not  have 
been  in  1803. 


Collation  of  Shaw  and  Nodder's  'Naturalist's  Miscellany.' 

This  work,  of  twenty-four  volumes,  was  published  in  monthly  parts, 
beginning  August  1,  1789.  The  first  volume  has  an  engraved  title-page* 
bearing  date  1790,  and  also  two  dedicatory  title-pages,  facing  each  other, 
one  in  Latin,  the  other  in  English,  but  carrying  no  date.  Each  following 
volume  has  also  two  similar  printed  dedicatory  undated  title-pages,  each 
volume  being  inscribed  to  a  different  person  or  to  some  learned  Society.* 
The  only  dates  of  publication  for  any  part  of  the  work  (in  the  copy  examined), 
except  the  first  volume,  are  those  engraved  on  the  plates.  Thus  all  the 
plates  in  Volume  I  are  dated.*    The  plates  are  all,  with  rare  exceptions  (in 


1  Bull.  Amer.  Mus.  Nat.  Hist..  VI I.  p.  258.  June  29.  1895. 

*  Ssmopsis  of  the  Mammali  of  North  America.  1901.  p.  46. 

*  Cf.  Sherborne,  Ann.  and  Mag.  Nat.  Hist.  (6).  April.  1895,  pp.  376. 

« Vivarium  Naturse  or  the  Naturalist's  Miscellany.  Vol.  I.  Dedicated  by  permission 
to  Her  Majesty.  By  O.  Shaw  M.  D..  F.  R.  S.  the  Figures  by  E.  P.  Nodder.  Botanic 
Painter  to  Her  Majesty.  London.  Printed  for  Nodder  A;  Co..  15  Brewer  Str.  Golden 
Sq.  1790.     (24  vols.,  Royal  8vo.  1790-18131 

*  The  English  version  of  the  dedication  in  volume  I  is  as  follows:  To  the  |  Most  Illus- 
trious Princess,  |  Charlotte,  |  Queen  of  Great  Britain,  |  not  less  distinguished  by  |  Her 
Virtues  I  than  Her  Station.  |  this  First  Volume  1  of  the  |  Naturalist's  Miscellany  |  is  |  with 
profound  humility  inscribed  |  by  I  Her  Majesty's  most  devoted  |  and  I  most  obedient  lub- 
jects  and  servants,  |  George  Shaw,  |  Frederick  P.  Nodder. 

*  Plate  1  is  inscribed  across  the  bottom:  "Published  Aug^  1. 1789,  by  F.  P.  Nodder  and 
C^.,  N<*.  13  Panton  Street."  The  inscription  at  the  bottom  of  Plate  16  l.s:  "Published 
Jan'^.  l"*  1790,  by  F.  P.  Nodder  &  C**.  N**.  13  Panton  Street."  The  plate  Inscriptions  are 
similar  throughout  the  next  five  or  six  volumes. 
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which  the  plates  are  not  even  numbered),  dated  in  a  similar  manner  to  the 
end  of  Volume  V;  in  Volume  VI  only  one  plate  is  dated  in  each  of  six  parts, 
two  are  dated  in  five  parts,  and  three  in  the  last  or  August  part.  In  Volume 
VII  usually  only  one  plate  is  dated  in  each  part,  and  the  same  is  true  of 
Volume  VIII  as  far  as  plate  265,  the  first  plate  in  the  December  part;  the 
plates  in  the  rest  of  the  volume  are  all  without  dates.  The  first  plate  of 
Volume  IX  is  dated  (Sept.  1,  1797),  and  the  next  29  plates  have  no  date; 
for  the  rest  of  the  volume  one  or  more  plates  are  dated  in  each  part,  and  all 
are  dated  in  the  final  part  (August,  1798).  In  Volumes  X,  XI,  XII, 
and  the  first  three  parts  of  Volume  XIII,  nearly  all  the  plates  are  dated. 
From  this  point  on  to  the  end  of  the  work  very  few  plates  are  dated,  in  most 
of  the  volumes  none,  and  when  dated  only  the  year  is  given. 

Each  volume  is  furnished  with  an  index  consisting  of  a  single  leaf. 
In  1813,  a  general  index  was  issued,  probably  with  the  concluding  part, 
with  references  for  l)oth  the  Latin  and  English  names,  to  both  the  volumes 
and  the  plates. 

In  the  course  of  the  work  seven  plates  have  no  numbers,  and  ten  are 
wrongly  numbered,  through  errors  in  engraving;  but  their  serial  relation 
is  evident  from  their  position  in  the  volumes  and  by  the  subject  references 
in  the  indexes.  In  the  October  part  of  Volume  XIII  the  dates  and  numbers 
are  not  serially  conformable,  plates  497  and  498  being  dated  October  1, 
1801,  while  plates  499  and  500  are  dated  Sept.  1,  1801.  In  Volumes  IX 
and  X  plates  339  and  349  are  dated  1789  instead  of  1798,  and  plate  360  is 
dated  1770  instead  of  1789. 

The  copy  of  the  work  examined  has  been  collated  with  the  volume  indexes 
in  order  to  determine  whether  the  plates  included  together  as  volumes  have 
been  properly  made  up  for  binding,  and  no  error  in  this  respect  has  been 
found.  The  plates  themselves  have  been  listed  serially,  by  volumes,  through- 
out the  work  and  the  date,  or  the  absence  of  a  date,  noted  for  each  plate. 
The  results  of  the  collation,  as  given  below,  are  thus  based  on  thorough 
study,  with  a  view  to  their  possible  usefulness  to  others. 

Mr.  Sherborne  ^  refers  to  the  prospectus  of  this  work  as  announcing  its 
publication  to  be  in  monthly  parts,  beginning  August  1,  1789,  each  part 
to  consist  of  "three,  and  sometime  more*'  plates.  My  collation  shows  that 
the  first  two  volumes  contained  37  plates  each,  an  extra  plate  having  been 
issued  with  the  part  for  April,  1790,  and  with  the  part  for  February,  1791. 
The  next  succeeding  five  volumes  (III-VII)  contain  only  30  plates  each, 
issued  regularly  at  the  rate  of  three  plates  per  month.  \'olume  VIII  con- 
tains 46  plates,  the  first  two  parts  consisting  each  of  three  plates,  and  the 
remaining  ten  parts  having  four  plates  each.     This  number  was  maintained 


*  Ann.  and  Mag.  Nat.  Hist.  (6).  XV.  1895.  p.  376. 


1912.] 


AUerif  Notes  on  North  American  Sheep. 


13 


for  each  subsequent  part,  and  the  following  volumes  contain  48  plates  each 
except  the  last  which  has  only  44,^  lacking  the  August  issue,  owing  to  the 
illness  and  death  of  Dr.  Shaw,  who  died  July  22,  1813.' 

Volumes  I-V  began  with  August  and  ended  with  the  part  for  the  follow- 
ing July.  No  part  was  issued  in  March,  1795,  and  the  volume  (Volume  VI) 
ended  with  August  instead  of  July,  as  previously.  So  far  as  the  dates  on 
the  plates  and  the  number  of  plates  in  each  volume  give  evidence,  all  the 
remaining  volumes,  beginning  with  Volume  VII,  began  with  August  and 
ended  uniformly  with  the  July  part. 

The  above  data  may  be  presented  in  tabular  form,  as  follows: 


Tabular  Statement. 
N.  B. —  Hypothetical  dates  are  enclosed  in  brackets  [-]. 

Number  of 
Plates  per 


Vohimcs. 

Volume 

Plfttee 

and  Dates. 

Plates  and  Dates. 

I. 

37 

1-  15,  Aug    1, 

1789-  Dec.  1 

,  1789 

16-  37,  Jan. 

1-July  1, 

1790 

II. 

37 

38-  52,    " 

1790-   *' 

1790 

53-  74,    " 

ti 

1791 

III. 

36 

75-  87,    " 

1791-   " 

1791 

88-110,    " 

II 

1792 

IV. 

36 

111-125,    " 

1792-   " 

1792 

126-146,    " 

II 

1793 

V. 

36 

147-161,    " 

1793-    •' 

1793 

162-182,    " 

II 

1794 

VI.> 

36 

183-197,    " 

1794-   " 

1794 

198-218,    '* 

Aug.  1, 

1795 

VII. 

36 

219-230,  Sept.  1 

,1795-   '' 

1795 

231-254,    " 

II 

1796 

VIII. 

46 

255-268,     " 

179fr-   " 

1796 

269-300, 1  " 

II 

1797] 

IX. 

48 

301-316,     " 

1797-1  " 

1797] 

317-348,  [Jan. 

1-lAug.  1 

,1798 

X. 

48 

349-365,     " 

1798-   " 

1798 

366-396,  Jan. 

1-    " 

1799 

XI. 

48 

397-412,     " 

1799-    " 

1799 

413-444,      " 

II 

1800 

XII. 

48 

445-460,     " 

1800-   " 

1800 

461-492,      " 

II 

1801 

XIII. 

48 

493-508,     " 

1801-lDec. 

1801] 

509-540,  [Jan.  1-Aug.  1, 

1802) 

XIV. 

48 

541-556,  [Sept. 

1802-  Dec. 

18021 

557-588,  I  " 

1803] 

XV. 

48 

589-604,  [Sept.l 

1803-lDec. 

1803] 

605-636,1   " 

1804] 

XVI. 

48 

637-652,  [Sept. 

1804-  Dec. 

1804) 

653-684,  I  " 

1805] 

XVII. 

48 

685-700,  (Sept. 

1805-    "    ] 

1805 

701-732,1   ** 

1806] 

XVIII.* 

49 

733-748,1    " 

1806     " 

18061 

749-780,1   " 

1807] 

XIX. 

48 

781-790,1    *' 

1807-    " 

1807] 

797-728,1   " 

1808] 

XX. 

48 

729-844,1    " 

1808-   *• 

1808] 

845-876,1   " 

1809] 

XXI. 

48 

877-892,1    " 

1809      " 

1809] 

893-924,1   " 

1810] 

XXII. 

48 

925-940,1    " 

1810-   " 

1810] 

941-972,1  " 

1811] 

XXIII. 

48 

973-988,1    " 

1811-   " 

181  r 

989-10201   " 

1812] 

XXIV. 

44 

1021-1036  [    " 

1812-   " 

18121 

1037-10641    "  1 

-Aug. 

1813 

>  There  is,  however,  one  other  exception:  In  volume  XVIII,  the  part  for  July  (1806), 
had  ^parently  five  plates,  and  the  volume  49  plates,  there  being  two.  with  different  subjects 
numbered  774 

t  Volume  XXrv  contains  an  engraved  memorial  (bound  at  the  end  of  the  last  volume 
In  the  present  copy)  to  Dr.  Shaw,  on  wliich  is  inscribed  the  date  of  his  death,  at  the  af  e  of 
00  years. 

>  No  part  was  Issued  in  March.  1795.  and  the  volume  ended  in  August  instead  of  July. 

•  The  July  part  contained  5  plates.  No.  774  having  been  given  to  two  different  plates. 
making  49  plates  for  the  volume. 
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Explanatory  Notes. 

The  following  data  are  Bupplementary  to  the  above  Table.  Many  of  them 
have  been  given  in  the  text  preceding  the  Table,  but  are  here  presented  with  many 
others  in  more  convenient  form  for  reference,  in  the  order  of  the  volumes. 

Vol.  I.    All  the  plates  are  dated.    This  is  the  only  volume  in  which  all  the  plate* 

have  dates. 
Vol.  II.    All  but  4  of  the  plates  are  dated;  these,  with  the  obvious  date  of  issue,  are: 
no.  44,  Oct.  1,  1790;  no.  62,  March  1,  1791;  no.  69,  June  1,  1791;  no.  72, 
July  1,  1791. 
Vol.  III.    All  but  two  of  the  plates  are  dated:  these  are  no.  78,  Aug.  1,  1791;  no. 

103,  May  1,  1792. 
Vol.  IV.    All  plates  are  dated  except  no.  112,  Aug.  1,  1792;  no.  124,  Dec.  1, 1792; 

no.  146,  July  1,  1793. 
Vol.  V.     Four  plates  are  without  dates:  no.  151,  Sept.  1,  1793;  no.  169,  March  1, 

1794;  no.  172,  April  1,  1794;  no.  182,  July  1,  1794. 
Vols.  VI  and  VII.     One  or  more  plates  are  dated  in  each  monthly  part,  except  in  the 
issue  for  March,  1795;  the  dated  plates  render  practically  certain,  as  in  the 
previous  volumes,  the  month  of  issue  of  the  undated  plates. 
.Vol.  VIII.    The  first  two  monthly  parts  contained  each  3  plates,  and  the  remaining 
ten  parts  each  4  plates.    Only  the  first  plate  in  each  of  the  first  four  parts 
is  dated,  the  last  dated  plate  being  no.  265,  dated  Dec.  1, 1796. 
Vol.  IX.    The  first  plate  of  the  volume  (no.  301)  is  dated  Sept.  1,  1797;  the  next 
plate  bearing  a  date  is  no.  331,  dated  April,  1798;  1  plate  of  the  May,  3  plates 
of  the  June,  3  of  the  July,  and  all  of  the  plates  of  the  August  issue  are  dated. 
Vol.  X.     Most  of  the  plates  in  each  monthly  part  are  dated. 
Vol.  XI.     In  this  volume  all  the  plates  are  dated  except  one  in  the  September  issue, 

which  has  neither  date  nor  number. 
Vol.  XII.    Each  monthly  part  has  two,  three,  or  all  four  of  the  plates  dated. 
Vol.  XIII.    All  the  plates  in  the  September,  October,  and  November  parts  are 
dated,  except  two  in  the  September  issue.     No  plates  in  this  volume  after 
the  November  issue  (pll.  505-540)  are  dated. 
Vol.  XIV.    Only  one  plate  is  dated;  this  is  plate  553  of  the  December  issue,  which 

bears  simply  the  date  of  the  year  (1802). 
Vol.  XV.    Only  7  plates  are  dated,  and  these  bear  only  the  year,  namely,  no.  589, 
the  first  plate  in  the  volume,  which  is  dated  1803.     All  the  four  plates  of  the 
April  issue  are  dated  1904,  and  there  is  one  plate  thus  dated  in  the  May  issue. 
The  Ovis  canadensis  plate,  no.  610,  belongs  to  the  February   part,  on  the 
basis  of  four  plates  in  each  monthly  issue,  there  being  48  plates  in  the  volume. 
This  plate  has  previously  been  assigned  to  December,  1903.' 
Vol.  XVI.     No  plates  are  dated. 
Vol.  XVII.    Only  one  plate  is  dated,  no.  699,  in  the  issue  for  December,  which  is 

dated  1805. 
Vol.  XVIII.     No  plates  are  dated. 

Vol.  XIX.     The  single  dated  plate  is  no.  804,  dated  1807. 
Vol.  XX.     No  plates  are  dated. 
Vol.  XXI.    Only  five  of  the  48  plates  are  dated;  three  of  them  are  dated  1809,  and 

two,  1910. 
Vol.  XXII,  XXIII,  XXIV.     In  these  volumes  no  plates  are  dated. 

*  Cf.  Sherborne.  {.  e.,  p.  370. 
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Date  op  Ovis  canadensis  Shaw. 

From  the  foregoing  it  is  evident  that  the  date  of  publication  of  the  name 
Ovis  canadensis  Shaw  cannot  be  positively  determined,  but  in  all  probability 
was  early  in  February,  1804.  There  is  little  room  for  doubt  that  Ovis 
cervina  Desmarest  was  published  also  early  in  1804.  The  'Nouveau 
Dictionnaire  d'Histoire  Naturelle '  appeared  in  1803  and  1804,  in  twenty- 
four  volumes,  the  first  twenty-one  of  which,  according  to  the  title-page 
dates,  were  published  in  1803,  and  the  last  three  in  1804.  The  volumes 
were  thus  published  at  the  rate  of  about  two  a  month,  and  doubtless 
Volumes  XXII  and  XXIII,  and  possibly  also  Volume  XXIV,  appeared  in 
January,  1804.  On  the  other  hand,  it  must  be  assumed  that  from  Novem- 
ber, 1801,  on  to  the  end  of  Shaw  and  Nodder's  work  in  1813,  the  plates 
were  issued  regularly,  four  in  a  part  for  each  month,  in  order  to  fix  even  a 
hypothetical  date  for  any  of  them.  There  is,  however,  evidence  that  this 
regularity  of  issue  was  not  always  maintained.  The  last  560  plates,  com- 
prising all  the  plates  in  the  last  12  volumes  except  the  first  12  of  Volume 
XIII,  are  wholly  without  dates  except  for  15,  scattered  at  wide  intervals, 
which  give  the  year.  No  plates  are  definitely  dated  after  November  1, 
1801.  It  seems  therefore  that  where  a  question  of  priority  between  two 
names  is  at  stake,  the  only  proper  course  is  to  accept  the  name  which  was 
published  in  a  work  of  known  date  rather  than  the  alternative  undated 
name,  the  probable  or  approximate  date  of  which  depends  upon  an  assump- 
tion and  mathematical  computation. 


Other  Early  References  to  the  Mountain  Sheep  of  North  America. 

It  is  of  interest  to  note  in  this  connection  that  the  next  references  to  the 
Rocky  Mountain  Sheep,  following  McGillivray*s  discovery  of  the  species, 
based  on  personal  observation  of  the  animal  in  life,  occur  in  Paul  Allen's 
narrative  of  the  Lewis  and  Clark  Expedition.^  These  explorers  first  became 
acquainted  with  the  species  in  1805,  in  the  badlands  of  the  Upper  Missouri 
(first  met  with  a  little  below  the  mouth  of  the  Yellowstone),  and  the  next 
specimens  after  McGillivray's  to  reach  civilization  were  the  pair  (male  and 
female)  brought  by  them  to  Philadelphia  on  their  return  in  1806.  Very 
good  figures  of  them  were  published  by  Godman  in  1826  in  his  '  American 
Natural  History.'*    He  identified  them  with  the  Argali  of  Siberia,  and  says 


*  History  of  the  Expedition  under  the  command  of  Lewis  and  Claris  to  the  Sources  of 
the  Missouri,  thence  across  the  Rocky  Mountains  and  down  the  River  Columbia  to  the 
Padflc  Ocean.     Performed  during  the  Years  1S04-5-6.  etc.     2  Vols..  8vo.  1814. 

s  Vol.  II.  1826.  p.  329,  with  an  original  plate. 
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of  them :  "  Two  specimens  of  the  Argali,  a  male  and  female,  were  brought 
in  by  Lewis  and  Clarke,  and  may  be  seen  in  the  Philadelphia  Museum,  where 
they  are  preserved."  The  plate  of  an  old  ram  in  Griffith's  'Animal  King- 
dom *  (Vol.  IV,  1827,  facing  p.  318)  was  also  drawn  from  the  Lewis  and  Clark 
specimens.^ 

Barton  had,  however,  in  1804,^  published  the  story  of  a  Mohawk  Indian 
who  had  apparently  reached  the  sheep  country  of  the  Upper  Missouri  on  a 
journey  northwest  from  Detroit,  to  the  effect  that  he  had  met  with  "a 
kind  of  Sheep  with  a  hairy  back,  much  like  a  deer,  but  having  long  wool 
over  its  belly,  and  large  horns  (one  of  which  he  saw  weighed  seven  pounds)." 
Barton  further  says,  in  the  same  article:  "The  existence  of  a  large  species 
of  sheep,  in  the  same  tract  of  country  ["adjacent  to  the  sources  of  the 
Missouri"]  is  no  longer  doubtful.  This  is  probably  the  Argali  of  Asia. 
It  is  unquestionably  the  Taye '  of  the  Monqui-Indians,  who  reside  in  Cali- 
fornia. A  figure  of  this  animal  was  published  by  Venegas  as  early  as  the 
year  1757,  in  the  first  volume  of  the  Noticias  de  la  Calif omia,  printed  at 
Madrid." 

In  the  following  year  Barton  again  referred  to  the  sheep  of  the  Missouri 
badlands  in  a  further  account  of  the  Taye,*  stating:  "  I  have  myself  received 
some  additional  information  concerning  the  existence  of  a  large  homed 
animal,  in  all  probability  the  Taye,  in  the  country  adjacent  to  the  river 
Missouri ....  This  animal  is  a  native  of  the  Stony-mountains  [Rocky  Moun- 
tains of  to-day]  about  the  headwaters  of  the  Missouri."  He  refers  to  the 
use  of  its  horns  by  the  Indians,  etc.,  and  considers  "  the  existence  of  a  native 
sheep  in  North-America,  is  thus  sufficiently  established,"  but  that  it 
"remains  to  be  ascertained  whether  it  is  a  species  peculiar  to  this  continent 
or  one  common  to  it  and  the  old  world."  Barton  was  obviously  ignorant, 
of  McCiiilivray's  account,  published  in  1803,  and  his  comment  on  the  sub- 
ject of  sheep  in  North  America  is  mainly  of  interest  as  being  apparently 


i  In  an  effort  to  trace  the  history  of  thono  specimens  further.  I  wrote  to  Mr.  Witmer 
Stone.  Curator  of  Mammalogy  and  Ornithology',  Academy  of  Natural  Sciences  of  Phila- 
delphia, in  the  hope  of  obtaining  further  information.  His  reply  (in  litt.,  Jan.  6.  1912). 
though  negative  in  character,  is  of  interest,  as  follows:  "The  Lewis  and  Clarke  material  all 
went  to  Peale's  Museum  so  far  as  I  know.  Lewis's  Woodpecker  and  Clarke's  Crow  are 
explicitly  based  upon  Peale's  Museum  specimens  by  Alexander  Wilson.  Furthermore  I  do 
not  think  the  Academy  was  ever  referred  to  as  the  'Philadelphia  Museum.'  That  term  was 
the  regular  title  of  Peale's  Museum  in  1820  and  later.  It  is  hard  to  say  where  the  specimens 
may  be  by  this  time.  The  birds  that  turned  up  in  the  Boston  Society  some  years  ago  and 
throe  birds  purchased  by  our  Academy  are  the  only  Peale's  Museum  specimens  that  I  know 
of." 

*  Medical  and  Physical  Journal.  I.  1804.  pp.  75.  77,  in  an  article  entitled  'Notice  of  the 
Travels  of  a  Mohawk-Indian* 

•  The  "Taye"  and  its  interesting  history  will  be  considered  later. 

« Med.  and  Phy's.  Joum..  II.  1805.  pp.  106-113.  in  an  article  entitled:  "Some  Account 
of  the  Tayd.  a  species  of  Sheep.' 
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the  first  reference  in  any  scientific  journal  to  the  wild  sheep  of  the  Missouri 
River  country,  the  existence  of  which  there  was  soon  after  established  by 
Lewis  and  Clark's  specimens  and  the  narrative  of  their  explorations. 

It  is  rather  surprising  that  Sir  Alexander  Mackenzie  did  not  acquire 
some  definite  information  of  wild  sheep  in  1793,  on  his  wonderful  voyage 
from  Fort  Chepewyan  over  the  Rocky  Mountains  to  the  mouth  of  the  Frazer 
River,  but  he  evidently  did  not  meet  with  them,  although  the  mountains 
flanking  the  Peace  River-Frazer  River  divide,  in  about  latitude  55**  north, 
is  '  sheep  country.'  While  in  camp  at  the  head  of  Peace  River,  on  June  10, 
the  natives,  he  says,  gave  him  among  other  things,  "  the  skin  of  a  moose-deer, 
dressed,  and  a  white  horn,  in  the  shape  of  a  spoon,  which  resembles  the  horn 
of  the  buffaloe  of  the  Copper-Mine  River;  but  their  description  of  the  animal 
to  which  it  belongs  does  not  answer  to  that."  ^  Yet  Richardson  surmised, 
and  no  doubt,  correctly,  that  this  spoon  was  made  from  the  horn  of  a  moun- 
tain sheep.' 

Mackenzie  also  learned  from  the  natives  of  the  occurrence  of  "small 
white  buffaloes"  in  the  mountains  west  of  the  lower  Mackenzie  River,' 
which  have  been  identified  by  various  later  writers  with  the  White  Sheep 
(Ovis  dalli  dalli)  described  by  Nelson  in  1884. 


The  Taye  of  "California." 

As  is  well  known,  the  sheep  discovered  by  McGillivray  in  the  year  1800 
in  southern  Alberta,  was  not  the  first  form  of  American  sheep  known  to 
explorers  and  historians.  Pennant  in  his  'Arctic  Zoology,'  published  in 
1784  (Vol.  I,  p.  12),  refers  to  "certain  quadrupeds  of  this  genus  [sheep]"  as 
having  been  observed  by  missionaries  in  California  in  1697,  and  quotes 
their  account  as  found  in  Jones's  'Abridged  Philosophical  Transactions' 
(Vol.  V,  part  2,  p.  195).  Richardson  quotes  from  the  same  account  as 
originally  published  in  the  unabridged '  Philosophical  Transactions '  of  much 
earlier  date. 

A  similar  account  of  the  sheep  is  given  by  Venegas  in  his  '  History  of 
California,'  published  in  Madrid  in  1758,  and  republished  in  English  in  two 


1  Voyages  firozn  Montreal  through  the  Oontinent  of  North  America.  English  ed.,  1802, 
VoL  II,  p.  05:  Amer.  ed..  1802,  p.  150. 

>Faim.  Bor.-Amer.,  I,  1829.  p.  272. 

•Voyages  from  Montreal,  etc..  English  ed..  Vol.  I.  1802.  pp.  202.  239;  Amer.  ed.,  pp. 
29.56. 
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''An  Extract  of  a  Memoir,  concerning  the  Discovery  of  a  passage  by  Land 
to  California;  with  a  Map  and  Description  of  that  Country.  Presented 
to  the  Royal  Council  of  Guadalaxara  in  Mexico,  by  Francis  Maria  Picolo.^ 
Taken  from  the  Letters  of  the  Missionary  Jesuits,  printed  at  Paris."  The 
memoir  is  dated  "Guadalaxara,  Mexico,  February,  10,  1702."  The  accom- 
panying map  is  entitled  'A  Passage  by  Land  to  California  Discovered  by 
the  Rev.  Father  Eusebius  Francis  Kino  jesuite  beyween  y®  years  1698  and 
1701."  Piccolo's  reference  to  the  Taye  b  here  quoted  in  full,  it  being  the 
source  of  all  subsequent  accounts  of  sheep  in  California  based  on  the  records 
of  the  early  Jesuit  missionaries.^ 

"Besides  several  sorts  of  Animals  that  we  knew,  which  are  here  in  plenty,  and 
are  good  to  eat,  as  Stags,  Hares,  Coneys,  and  the  like;  we  found  two  sorts  of  Deer, 
that  we  knew  nothing  of:  We  call  them  Sheep,  because  they  somewhat  resemble 
ours  in  make.  The  first  sort  is  as  large  as  a  Calf  of  one  or  two  Years  old:  Its  Head 
is  much  like  that  of  a  Stag;  and  its  Horns,  which  are  very  large,  like  those  of  a  Ram: 
Its  Tail  and  Hair  are  speckled,  and  shorter  than  a  Stags:  But  its  Hoof  is  large, 
round,  and  cleft  as  an  Oxes.  I  have  eaten  of  these  Beasts;  their  Flesh  is  very  tender 
and  delicious.  The  other  sort  of  Sheep,  some  of  which  are  White,  and  others  Black, 
differ  less  from  ours;  They  are  larger,  and  have  a  great  deal  more  Wool,  which  is 
very  good,  and  easy  to  be  Spun  and  Wrought." 

Father  Juan  Maria  de  Salvatierra  crossed  the  Gulf  of  California  from  the 
mouth  of  the  Yaqui  River,  Sonora,  to  California  and  took  formal  possession 
of  the  country  in  the  name  of  the  King  of  Spain  October  25,  1697,  and  was 
soon  joined  by  Father  Francis  Maria  Piccolo.  They  established  missions 
during  the  following  five  years  of  their  sojourn  here,  at  various  points  from 
about  latitude  26^  southward  to  La  Paz.  It  was  in  this  region  that  they 
became  acquainted  with  the  Taye,  as  recorded  by  Piccolo,  the  historian 
of  these  first  attempts  to  establish  missions  in  what  is  now  Lower  California. 
Hence  the ' California'  where  the  Taye  was  found  in  1697  was  the  peninsula 
of  Lower  California  south  of  north  latitude  26°,  and  not  the  present  State  of 
California,  which  at  that  time  had  not  become  a  field  of  missionary  enter- 
prise, nor  had  the  country  then  received  a  distinctive  name. 

It  is  of  interest  to  note  that  sheep  still  exist  where  the  first  Spanish  mis- 
sionaries found  them  in  1697.  Dr.  Charles  H.  Townsend  on  his  recent 
'Albatross'  expedition  to  Lower  California  in  the  interest  of  this  Museum, 
obtained  some  imperfect  skulls  of  mountain  sheep  from  the  natives  at  Con* 
ception  Bay,  and  saw  a  living  specimen  in  the  low  mountains  at  the  head  of 
the  bay.  He  abo  informs  me  that  mountain  sheep  are  said  still  to  inhabit 
the  low  mountains  near  the  Gulf  coast  as  far  south  as  Saltillo  del  Rey,  or  to 

1  The  correct  spelling  of  the  name  is  Piccolo. 

sOUvlgero  (Stor.  ant.  del  Messico.  IV.  1781.  p.  158).  often  dted  In  tliit  conmrtJOP. 
^nrn  four  linei  to  the  TaJ0,  identifying  it  with  the  ibex  of  Pliny  and  tlM  quentin  of  B^flloa. 
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within  about  one  hundred  miles  of  La  Paz,  and  that  they  range  thence 
northward  in  all  the  high  hills  and  mountains,  especially  on  the  Gulf  side, 
nearly  to  the  United  States  boundary. 

The  Lower  California  mountain  sheep  received  its  first  technical  name 
in  1903,  when  it  was  described  by  Dr.  D.  G.  Elliot  as  Ovis  cervina  cremnobates,^ 
the  description  being  based  on  specimens  from  the  San  Pedro  Martir  Moun- 
tains, in  the  northern  part  of  the  Peninsula.  It  is  closely  related  to  the 
previously  described  Ovis  nelsoni  Merriam,  from  the  Grapevine  Mountains, 
on  the  boundary  between  California  and  Nevada,  and  abo  to  Ovis  canadensis 
gaillardi  Meams  (1907),  from  the  Gila  Mountains,  near  the  boundary  of 
southwestern  Arizona  and  Sonora. 

Many  authors  have  made  the  mistake  of  supposing  that  the  "  California  " 
mountain  sheep  of  the  seventeenth  century  Spanish  missionaries  was  the 
sheep  of  the  modem  State  of  California.  Sir  John  Richardson,  in  1829, 
stated  that  "  Mr.  David  Douglas  described  Piccolo's  sheep  under  the  name 
Ovis  ccdifomica.**  ^ 

Ovis  CALIFORNIANU8  DoUGLAS. 

In  1829,  David  Douglas  described  a  North  American  sheep  under  the 
name  Ovis  califomianus}  No  type  locality  is  stated,  but  he  says  that  the 
only  specimen  he  had  been  able  to  examine  was  taken  near  Mount  Adams 
("Lat.  46.  14.  55.,  Long.  121.  17.  0"),  in  what  is  now  Yakima  County, 
Washington.  This  should  evidently  be  taken  as  the  type  locality,  notwith- 
standing the  name  califomianus  is  applied  to  the  species,  and  his  statement 
that  it  ''is  more  numerous  in  the  mountainous  districts  of  California,"  than 
in  "  the  subalpine  regions  of  Mounts  Wood  [Hood],  St.  Helens,  and  Van- 
couver."  In  this  account  of  Ovis  califomianiLs  he  makes  no  reference  to 
the  Taye  of  Lower  California. 


Northern  Mountain  Sheep. 

The  sheep  of  the  far  north  are,  so  far  as  known  at  present,  specifically 
distinct  from  the  sheep  of  the  Rocky  Mountains  of  southern  Canada  and 
the  United  States,  the  mountainous  districts  of  northern  Mexico  and  Lower 


1  Field  Columbian  Museum.  Zo51.  Ser..  III.  No.  14.  p.  239,  Dec..  1903. 

*  Fauna.  Bor.-Amer..  I.,  p.  272.  As  no  page  is  cited  in  the  reference  he  gives  to  the 
'Zoological  Journal.'  where  the  species  was  described,  it  is  probable  the  description  had  not 
been  published  at  the  time  he  wrote  this  statement,  and  hence  the  error  in  the  spedlSc  name, 
given  as  calif omica  instead  of  ealifomianut. 

*  Zoological  Journal.  IV,  p.  332.  Jan..  1829. 
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California,  and  (formerly)  the  Cascade  Mountains  and  the  Sierra  Nevada 
of  California.  The  numerous  'subspecies'  of  this  group  are  all  closely 
related  to  the  sheep  of  the  central  Rocky  Mountains,  they  diflFering  only 
slightly  in  coloration,  in  size,  or  in  any  other  characters,  although  the 
southern  forms  have  long  been  restricted  to  isolated  areas.  It  is  to  this 
fact  as  much  as  to  any  marked  evidences  of  differentiation  that  appears 
to  have  led  to  their  recent  recognition  as  nameable  forms. 

The  sheep  of  northern  Canada  and  Alaska  differ  strongly  from  the 
southern  group  in  coloration,  in  size,  and  in  the  conformation  of  the  horns. 
The  three  or  four  forms  of  the  northern  group  commonly  recognized  present 
a  wide  range  of  color  variation,  the  most  northern  phase  being  practically 
pure  white,  while  the  most  southern  form  is  so  dark  as  to  be  commonly 
known  as  the  black  sheep.  Notwithstanding  this  striking  diflference  in 
color,  they  are  otherwise  but  slightly  and  rather  inconstantly  differentiated, 
while,  as  recently  shown  by  Sheldon,^  they  completely  intergrade  over 
a  large  intermediate  district.  The  southern  form  of  this  group  does  not, 
so  far  as  known,  intergrade  with  the  adjoining  form  of  the  southern  group, 
nor  is  it  known  whether  their  respective  ranges  actually  meet. 

The  white  sheep  of  Alaska  ^  was  described  and  named  in  1884,  from  speci- 
mens taken  near  Fort  Reliance  on  the  Upper  Yukon,  Alaska. 

The  black  sheep  of  northern  British  Columbia  was  described  and  named 
in  1897,*  from  specimens  taken  in  the  Cheonnee  Mountains  in  northwestern 
British  Columbia,  and  an  intermediate  type  in  1901,*  from  specimens 
taken  near  Dawson  City,  Yukon  Territory. 

Richardson's  "Ovis  montana  Desmarest,"  as  shown  by  both  the  descrip- 
tion and  plate,*^  is  doubtless  a  composite  of  0,  dalli  and  0.  sioneiy  the  white 
male  being  apparently  referable  to  dalli  and  the  dark  female  to  stonei.  The 
locality,  "the  mountains  which  skirt  the  south  branch  of  the  Mackenzie 
[Liard  River],"  whence  these  specimens  are  said  to  have  come  is  vague, 
and  evidently  Richardson's  first-hand  knowledge  of  the  sheep  of  the  North- 
em  Rockies  was  extremely  limited.  His  description  of  the  coloration  of 
the  two  specimens  figured  indicates  that  he  believed  the  difference  in  color 
to  be  seasonal. 

"The  head,  buttocks,  and  posterior  part  of  the  belly,  are  white;  the  rest  of  the 
body  and  the  neck  are  of  a  pale  umber  or  dusky  wood-brown  colour.    A  deeper  and 


'  The  Wilderness  of  the  Upper  Yukon:  A  Hunter's  Exploration  for  Wild  Sheep  in  Sub- 
Arctic  Mountains.     By  Charles  Sheldon.     New  York.  1911. 

*  OwiM  montana  dalli  Nelson.  Proc.  U.  S.  Nat.  Mud..  VII.  1884.  p.  12. 

•  Ovia  ttonti  AUen.  Bull.  Amer.  Mus.  Nat.  Hist.,  IX.  1807.  pp.  111-114,  pi.  ii.  ill.  Re- 
described  by  Lydekker  in  1898  (Wild  Oxen.  Sheep,  and  Goats.  1898.  p.  215)  as  Otig  eanad^naiB 
liardtnM, 

*  OvU  fannini  Homaday.  Fifth  Ann.  Rep.  New  York  Zool.  Soc.,  1901.  App.  I 

•  Fauna  Bor.-Amer..  I.  1829.  p.  271,  pi.  xxiii. 
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more  shining  brown  prevails  on  the  anterior  aspect  of  the  legs.  The  tail  is  dark 
brown,  and  a  narrow  brown  line,  extending  from  its  base,  runs  up  betwixt  the  white 
buttocks,  to  unite  with  the  brown  colour  of  the  back.  The  colours  reside  in  the  ends 
of  the  hair,  and  as  these  are  rubbed  off  during  the  progress  of  the  winter,  the  tints 
become  paler.  The  old  rams  are  almost  totally  white  in  the  spring.  This  is  the 
ease  with  the  male  specimen  of  our  plate.  The  female  in  the  back  ground,  presents 
the  oolours  mentioned  above." 

According  to  Biddulph,^  the  male  of  Richardson's  plate  was  still  extant 
in  1885,  as  he  says:  "There  is  stowed  away  in  one  of  the  basement  rooms 
[of  the  British  Museum]  a  stuffed  specimen  in  bad  preservation,  labelled 
canadensis.  This  is  the  specimen  described  and  figured  by  Richardson 
in  the  'Fauna  Boreali-Americana.' "  He  also  refers  to  a  specimen  from 
liard  River,  "  labelled  nivicola  or  the  Alaskan  Wild  Sheep,"  a  dark  colored 
specimen  which  thirteen  years  later  became  the  type  of  Lydekker's  Ovis 
canadensis  liardensis. 

According  to  a  letter  from  Mr.  Lydekker  to  Mr.  Sheldon  (kindly  shown 
me  by  Mr.  Sheldon),  dated  November  28,  1905,  Richardson's  ram  was  still 
in  the  British  Museum  ("although  in  very  bad  condition"),  and  is  regarded 
by  Lydekker  as  "undoubtedly  a  dalli."  Mr.  Sheldon  (in  litt.,  February  10, 
1912)  calls  my  attention  to  the  fact  that  the  "  tail  of  the  ram  in  Richardson's 
figure  is  white,'*  and  it  must  therefore  have  been  "killed  in  the  Nahanni 
Mountains  (most  probably)  or  farther  to  the  north  on  the  Mackenzie 
watershed,  area  'A'"  (on  Mr.  Sheldon's  map  of  the  distribution  of  sheep 
in  his  'The  Wilderness  of  the  Upper  Yukon'). 


Synonymic  List  of  North  American  Sheep,  with  their  Type 

Localities  and  Ranges. 

The  listing  of  a  form  in  the  following  enumeration  does  not  necessarily 
imply  its  acceptance  by  the  present  writer.  The  form  here  entered  as  Ovis 
cervina  califomiana  has  not  usually  been  recognized  as  tenable;  as  it  is 
now  probably  extinct  at  the  type  locality  and  is  unrepresented  by  typical 
specimens  in  museums,  its  real  status  in  relation  to  other  forms  can 
probably  never  be  satisfactorily  determined.  On  geographical  grounds  it 
seems  as  well  entitled  to  enumeration  as  several  of  the  more  southern  races 
now  commonly  recognized.  Ovis  cervina  auduhoni  is  a  nearly  parallel  case 
with  Ovis  califomiana  Douglas.     Both  are  admitted  as  a  matter  of  con- 


>  On  the  Geographical  Races  of  the  Rocky  Mountain  Digbom.  By  Lieut.  Col.  John 
Biddulph.  Proc.  Zool.  Society  London.  1885;  pp.  678-684.  See  p.  679  for  the  reference  to 
Richardson's  type. 
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venience  in  compiling  the  records.  This  is  true  also  of  Ovis  cervina 
gtxUlardi,  0.  c.  cremnobatea,  and  0.  dalli  fannini,  although  the  latter  seems 
to  be  merely  an  unstable  intermediate  between  0.  d,  dalli  and  0.  dalli 
sUmei. 

A.     The  Ovis  cervina  Group, 

1.    Oris  cervina  caryina  Deemareet. 

The  MwAUic,  or  Mountain  Ram  Duncan  McGiluvrat,  New  York  Daily 
Advertiser,  Dec.  4,  1802;  with  letter  of  introduction  by  £.  Savage.  Republished 
in  the  'European  Magazine  and  London  Review/  1803  (not  seen),  and  thence 
republished  in  'Forest  and  Stream/  New  York,  for  Oct.  29,  1910. 

Mountain  Ram  of  North  America  McGillivrat,  New  York  Medical  Repository, 
VI,  No.  Ill,  1803,  pp.  237-240,  with  pi.  (Probably  published  Jan.,  1803.)  Same 
as  the  above,  with  slight  editorial  changes  and  the  addition  of  a  figure  of  the  animal 
drawn  by  E.  Savage,  and  an  introduction  by  Dr.  Samuel  Latham  Mitchill.  McGilli- 
vray  is  usually  cited  from  this  source  by  subsequent  authors. 

Bdier  de  Montagne  Geoffrot,  Ann.  du  Mus.  d'Hist.  Nat.,  II,  1803,  pp.  360-363, 
pi.  Ix.  Based  on  McGillivray  in  the  'New  York  Daily  Advertiser'  (as  cited  above) 
and  on  a  copy  of  Savage's  drawing.    The  figure,  however,  is  much  modified. 

Ovis  cervina  Dbsmarbst,  Nouv.  Diet.  d'Hist.  Nat.,  XXIV,  1804,  pp.  5,  6;  Nouv. 
Diet.  d'Hist.  Nat.,  nouv.  ^d.,  XXI,  1818,  553.  Both  based  wholly  on  Geoffrey, 
as  cited  above. —  Alston,  Biol.  Cent.-Amer.,  Mamm.,  p.  Ill,  June,  1880.  From 
Desmarest  at  1818. —  Rhoads,  Reprint  of  Ord's  N.  Amer.  Zool.,  1894,  App.  p.  25. 
From  Desmarest  at  1818. —  Allen,  Bull.  Amer.  Mus.  Nat.  Hist.,  VII,  p.  258  (foot- 
note) June  29,  1895.  Desmarest  is  cited  at  1804,  with  discussion  of  the  availability 
of  the  name. —  Eluot,  Synop.  Mamm.  N.  Amer.,  1991,  p.  46;  Check  List  of  Mamm. 
N.  Amer.,  West  Indies,  etc.,  1905,  p.  53. 

Ovis  canadensis  Shaw,  Nat.  Misccl.,  XV,  pi.  610  and  text  (unpaged  and  without 
date).  Based  wholly  on  Geoffroy,  as  cited  above. —  Biddulph,  Proc.  Zool.  Soc. 
London,  1885,  pp.  681,  683  (claims  priority  for  the  name,  citing  cervina  Desmarest 
as  from  1818. —  Merriam,  N.  Amer.  Fauna,  No.  3,  p.  78,  Sept.  11,  1890  (San  Fran- 
cisco Mountain  and  Grand  Cafion,  Arizona;  name  canadensis  employed  without 
comment);  Proc.  Biol.  Soc.  Washington,  XIV,  p.  29  (footnote),  April  5,  1901  (prior- 
ity claimed  for  the  name  canadensis). —  Mearns,  Mamm.  U.  S.  and  Mex.  Bound. 
Surv.,  I,  1907,  pp.  235,  236,  footnote  (synonymy). —  Preble,  N.  Amer.  Fauna, 
No.  27,  p.  155,  Oct.  26,  1908  (range  in  Alberta). —  Warren,  Mamm.  of  Colorado, 
1910,  pp.  9-12  (nearly  extinct  in  Colorado;  those  still  remaining  are  increasing  in 

numbers). 

Ovis  canadensis  typica  Ltdekker,  Wild  Oxen,  Sheep,  and  Goats,  1898,  pp.  209- 
215,  pi.  xvii  (general  account,  part) ;  Great  and  Small  Game  of  Europe,  Asia  and 
America,  1901,  p.  10  (part). 

Ovis  monlana  Cuvier,  R^gne  Anim.,  I,  1817  (=  "  Dec  7,  1816")  p.  267.    Based 
on  Geoffrey's  'Belier  de  Montagne,*  1803,  as  cited  above. —  Blainville,  Jouim.  d4 
Physique,  LXXXVII,  1818,  p.  151  (footnote).    Name  attributed  to  Qecdtiofj-^' 
Desmarest,  Mamm.,  Pt.  II,  1822,  p.  487.    Desmarest  here  abandons  his  own  m 
cervina  for  montanaj  without  comment. —  Ovis  montana  was  used  by  n 
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authors  from  this  date  till  1880,  and  by  some  for  twenty  years  later,  the  authority 
for  the  name  being  usually  given  as  Geoffroy,  frequently  as  Desmarest,  rarely  cor- 
r^tly  as  Cuvier.    The  more  important  recent  references  are: 

Ovis  montana  Baird,  P.  R.  R.  Expl.  and  Surv.,  VIII,  1857,  pp.  673-679,  figs. 
24-32,  part  (systematic  and  general). —  Allen,  Bull.  Essex  Inst.,  VI,  1874,  65  (Mt. 
Lincoln,  Colorado). —  Coues,  Proc.  Acad.  Nat.  Sci.  Philadelphia,  1867,  p.  136  (horns 
"often  met  with  about  bases  of  chflfs  and  precipices"). —  Coues  and  Yarrow, 
Rep.  Wheeler  Surv.,  V,  Zool,  1875,  p.  68  (Santa  F6,  N.  Mex.)—  Hornaday,  Fifth 
Ann.  Rep.  N.  Y.  Zool.  Soc.  (1900),  June  1,  1901,  pp.  101-116,  4  half-tone  cuts  (de- 
scription and  distribution). 

Ovis  ammon  ?  Mitchill,  New  York  Med.  Repos.,  X,  p.  35  (footnote),  July, 
1806.  Stony  Mountains,  on  authority  of  a  manuscript  journal  of  James  M'Kay. 
Origin  of  the  myth:  "The  animal  does  not  live  more  than  ten  or  twelve  years,  be- 
cause the  horns  make  so  great  a  sweep,  and  grow  so  far  forward  as  to  make  it 
difficult  or  impossible  for  the  mouth  to  reach  the  ground,  and  graze  the  herbage  for 
nourishment." 

Ovis  ammon  Harlan,  Faun.  Amer.,  1825,  p.  262.  Regarded  as  merely  a  variety 
of  the  Argali  of  Asia. —  Godman,  Amer.  Nat.  Hist.,  II,  1826,  p.  329,  with  an  original 
plate  drawn  from  the  Lewis  and  Clark  specimens. 

Ovis  pygargus  Griffith,  Anim.  Kingd.,  IV,  1827,  p.  318,  V,  p.  359,  with  an  original 
plate  by  Hamilton  Smith  drawn  from  the  Lew^is  and  Clark  specimens. 

Type  Locality^  near  Calgary,  Alberta. 

RangCf  Rocky  Mountain  region,  from  Alberta  and  southern  British  Columbia 
to  New  Mexico  and  central  Arizona;  in  the  State  of  Washington  west  to  the  moun- 
tains in  Ferry,  Okanagan  and  Chelan  Counties  (W.  F.  Sheard);  also  the  Blue  Moun- 
tains of  northeastern  Oregon  (H.  E.  Anthony). 

I  am  indebted  to  Dr.  D.  G.  Elliot  for  the  following  notes  on  the  former  abundance 
of  sheep  in  the  southern  part  of  Yale  County,  British  Columbia. 

"In  1886  I  made  a  hunting  trip  in  British  (I!olumbia  after  mountain  sheep. 
Starting  from  Hope  on  the  Fraser  River.  I  crossed  a  portion  of  the  Coast  Range  into 
Ashnola,  and  under  Indian  guidance  proceeded  to  a  mountain  called  by  the  natives 
"  Ka-Asch-Ho,"  where  our  camp  was  pitched.  At  that  time  there  had  been  but  little 
or  no  hunting  in  that  part  of  the  country  as  it  was  not  easy  of  access,  and  great  num- 
bers of  sheep  and  mule  deer  frequented  the  district.  The  mountain,  on  which  our 
hunting  was  done,  had  many  more  or  less  flat  stretches  on  it,  some  of  considerable 
extent,  so  that  it  was  possible  to  ride  a  horse  over  most  of  it.  The  sheep,  not  having 
been  much  disturbed,  were  not  particularly  shy  and  it  was  possible  to  approach  quite 
close  to  bands  of  considerable  size  without  alarming  them  or  causing  them  to  move 
away  to  any  distance.  The  old  rams  had  not  yet  joined  the  ewes,  but  kept  by  them- 
selves in  companies  of  five  to  eight,  while  the  large  bands  were  com]X)sed  of  ewes, 
young  rams  and  lambs. 

"To  illustrate  how  plentiful  the  sheep  were  at  this  period  in  that  locality,  the 
following  incident  will  show.  I  had  been  hunting  one  morning  without  meeting  any 
rams  carrying  horns  sufficiently  large  to  be  considered  a  worthy  trophy,  when  about 
eleven  o'clock  I  reached  a  hog-back  having  quite  a  sharp  ridge  and  which  dropped 
down  in  a  graded  descent  to  the  plain  or  wide  valleys  on  either  side.  I  sat  down  on 
the  edge  and  was  surveying  the  country  and  other  ridges  below  me,  when  I  heard 
sounds  as  if  some  metal  had  struck  a  stone  sharply  on  the  side  of  the  hog-back  away 
from  me.     I  kept  perfectly  still  and  soon  was  able  to  distinguish  the  unmistakable 
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sound  of  small  hoofs  striking  against  small  stones.  In  a  few  moments,  not  more 
than  seventy-five  feet  from  where  I  sat,  the  horns  and  then  the  head  and  body  of  an 
old  ewe  appeared  and  crossed  the  top  of  the  hog-back  and  began  to  descend  the  side 
on  which  I  sat.  This  leader  was  closely  followed  by  a  crowding  company  of  ewes, 
lambs  and  young  lambs.  If  they  saw  me,  they  paid  no  attention  to  my  presence, 
as  I  kept  perfectly  still  in  hope  that  a  head  would  appear  with  sufficiently  large  horns 
to  be  worth  obtaining.  The  procession  of  animals  continued  to  pass  over  the  ridge 
until  I  estimated  that  at  least  one  hundred  and  fifty  had  crossed,  but  without  any 
head  appearing  worth  securing,  so  I  sat  and  watched  them  descend  slowly  the  steep 
side  to  the  valley  below.  On  other  days  however  I  obtained  specimens,  and  the  head 
of  a  ram  and  ew^e  are  still  in  my  possession. 

"These  sheep  on  Mt.  Ka-Asch-Ho  seemed  to  be  rather  local  in  their  habitat, 
for  so  far  as  I  could  learn  at  the  time  from  the  Indians,  they  were  not  to  be  found 
farther  north  in  the  Range,  and  of  course  if  they  did  go  as  far  as  the  Fraser,  that  river 
would  be  an  insuperable  bar  to  their  farther  progress  unless  far  up  towards  its  head 
waters.  After  we  had  left  the  Ashnola  Country,  the  news  of  our  successful  hunt 
became  bruited  about  and  many  hunters  went  to  the  sheep  mountains  and  in  a  few 
seasons  the  animals  were  compelled  to  seek  a  safer  retreat  and  all  or  nearly  all  left 
the  locality." 

2.    Oris  cenrlna  califomiana  Douglas, 

Ovis  califomianus  Douglas,  Zool.  Joum.,  IV,  p.  332,  Jan.  1829.  Specimen 
described  (type)  from  near  Mount  Adams;  said  to  occur  in  the  Cascades  and  "in 
the  moimtainous  districts  of  California." 

Ovis  califomica  Richardson,  Faun.  Bor.-Amer.,  I,  1829,  p.  272  (a  passing  refer- 
ence in  the  text,  identifying  it  with  "Piccolo's  sheep)." 

Ovis  califomiana  Blyth,  Proc.  Zool.  Soc.  London,  1840,  pp.  65,  67;  Ann.  and 
Mag.  Nat.  Hist.,  VII,  1841,  pp.  199,  260,  pi.  v,  fig.  5,  horns.  Recognized  as  a  good 
species. —  Biddulph,  Proc.  Zool.  Soc.  London,  1885,  p.  683.  Name,  O.  califomianus 
Douglas  rejected,  owing  to  an  error  in  the  length  of  the  tail  as  given  by  Douglas. 

Ovis  montana  Kennerly,  P.  R.  R.  Expl.  and  Surv.,  X,  pt.  6, 1859,  p.  72.  Abun- 
dant on  Mount  Shasta,  and  evidence  of  its  habitual  presence  in  the  vicinity  of  Rhett 
and  Wright  Lakes,  northern  Cahfomia. —  Suckley  and  Gibbes,  P.  R.  R.  Expl.  and 
Surv.,  XII,  1860,  p.  137.  Mt.  Hood,  Oregon;  Mt.  Shasta  and  eastward  in  Cali- 
fornia. 

Ovis  canadensis  Merriam,  N.  Amer.  Fauna,  No.  16,  p.  103,  Oct.  28,  1899.  Evi- 
dence of  its  recent  occurrence  at  Mt.  Shasta. —  Stephens,  California  Mamm.,  1906, 
pp.  57, 58.  "Formerly  found  in  parts  of  the  Sierra  Nevada  and  on  Mt.  Shasta,  but 
they  are  apparently  now  exterminated  in  those  mountains." 

Ovis  cervinOf  Elliot,  Synop.  N.  Amer.  Mamm.,  1901,  p.  46,  part. 

Type  loealityj  near  Mount  Adams,  Yakima  County,  Washington. 

Range.  Formerly  the  Cascade  Mountains  of  southern  Washington  and  Oregon, 
and  Mount  Shasta  and  the  mountainous  country  to  the  eastward  in  northern 
California;  now  probably  extinct. 

3.    (Mb  cervina  auduboni  Merriam. 

Natim  Species  of  Sheep  Barton,  Med.  and  Phys.  Joum.,  I,  1804,  pp.  75-77,  II, 
1805,  pp.  106-113.    Contains  probably  the  earhest  references  to  the  sheep  of  the 
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Upper  Missouri  country.  Supposed  to  be  the  Argali  of  Asia,  and  also  identified 
with  the  Taye  of  Piccolo  and  Venegas. 

Ovia  montana  Baird,  P.  R.  R.  Expl.  and  Surv.,  VIII,  1857,  pp.  673-679,  figs. 
24-32,  part.— Allen,  Proc.  Boston  Soc.  Nat.  Hist..  XVII,  Oct.  1874,  p.  48  (badlands 
of  the  Yellowstone  River).  Grinnell,  Ludlow's  Recon.  Black  Hills  of  Dakota, 
1875,  p.  84  (Little  Missouri  River). 

Ovis  cervina  Allen,  Bull.  Amer.  Mus.  Nat.  Hist.,  VII,  p.  263,  Aug.  21,  1895, 
(Black  Hills  region,  South  Dakota). 

Ovis  canadensis  auduboni  Merriam,  Proc.  Biol.  Soc.  Washington,  XIV,  p.  31, 
April  5,  1901.    Based  on  skulls  from  the  badlands  of  South  Dakota. 

Type  locality t  badlands  between  the  White  and  Cheyenne  Rivers,  South  Dakota. 

Range.  Badlands  of  the  Yellowstone  and  Missouri  Rivers  in  eastern  Montana, 
eastern  Wyoming,  North  and  South  Dakota,  and  western  Nebraska.  Probably 
now  extinct  over  most  of  this  area. 

4.    Oris  cervina  xnezicana  Merriam, 

Ovis  mexicanus  Merriam,  Proc.  Biol.  Soc.  Washington,  XIV,  p.  30,  April  5, 1901. 

—  Bailey,  N.  Amer.  Fauna,  No.  25,  pp.  70-75,  Oct.  25,  1905  (western  Texas). 

—  HoRNADAY,  Fifth  Ann.  Rep.  New  York  Zool.  Soc.  (1900),  June  1,  1901,  pp.  120- 
122  (description,  from  Merriam). 

Ovis  cervina  mexicanus  Elliot,  Mamm.  Middle  Amer.,  1904,  p.  86;  Check  List 
Mamm.  N.  Amer.,  1905,  p.  54. 

Ovis  canadensis  mexicanus  Lydekker,  Great  and  Small  Game  of  Europe,  Asia 
and  America,  1901,  p.  11  (from  Merriam). —  Mearns,  Mamm.  U.  S.  and  Mex. 
Bound.  Surv.,  1, 1907,  pp.  232-239  (range  and  relationships). 

Type  locality,  Lake  Santa  Maria,  Chihuahua,  Mexico. 

Range.  Mountains  of  northern  Chihuahua,  extreme  western  Texas,  southern 
New  Mexico,  and  southern  Arizona. 

5.    Ovis  cervina  nelsoni  Merriam, 

Ovis  nelsoni  Merriam,  Proc.  Biol.  Soc.  Washington,  XI,  pp.  217-218,  July  15, 
1897  (original  description;  Grapevine  Mountains,  boundary  between  California 
and  Nevada. —  Hornaday,  Fifth  Ann.  Rep.  New  York  Zool.  Soc.  (1900),  June  1, 
1901,  pp.  117-119  (description  and  distribution). 

Ovis  cervina  nelsoni  Elliot,  SjTiop.  Mamm.  N.  Amer.,  1901,  p.  46;  Check  List 
Mamm.  N.  Amer.,  1905,  p.  54. 

Ovis  canadensis  nelsoni  Lydekker,  Wild  Oxen,  Sheep,  and  Goats,  1898,  p.  208 
(from  Merriam);  Great  and  Small  Game  of  Europe,  Asia  and  America,  1901,  p.  10 
(from  Merriam). —  Stephens,  California  Mamm.,  1906,  pp.  58,  59  (general  account 
and  range). —  Mearns,  Mamm.  U.  S.  and  Mex.  Bound.  Surv.,  I,  1907.  pp.  245-247 
(detailed  account  and  range). 

Type  locality,  Grapevine  Mountain.s,  on  the  boundarj'  of  southern  Nevada  and 
California. 

Range.  Mountains  of  southern  Nevada,  southern  California,  and  northern 
border  of  Lower  California. 
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6.    (Mb  cenrina  gaillardi  Meams. 

Ovis  montana  Baird  and  Schott,  Mex.  Bound.  Surv.,  pt.  2,  Zool.,  1859,  p.  52. 
''Rocky  waterless  sierras  of  northwestern  Sonora  and  New  Mexico "( »  southwestern 
Arizona). 

Ovia  canadensis  gaiUardi  Mearns,  Mamm.  U.  S.  and  Mex.  Bound  Surv.,  I,  1907| 
pp.  240-244,  figs.  35-39  (original  description). 

Type  locality f  Gila  Mountains,  between  Tinajas  Altas  and  the  Mexican  boundary 
line  in  Yuma  County,  Arizona. 

Range.    Mountains  of  northwestern  Sonora  and  southwestern  Arizona. 

7.    Oris  cervina  cremnobates  Elliot. 

Taye  of  the  Monqui  Indians  Piccolo,  Phil.  Trans.,  XXVI,  No.  318,  1708,  p.  336 
(English  transl.,  original  not  seen);  Jones's  Abridged  Phil.  Trans.,  V,  1731,  pt.  2, 
p.  194  (same  as  the  above);  Baddam's  Abridged  Phil.  Trans.,  V,  1740,  p.  156  (same 
as  the  two  above  cited).    These  English  translations  have  been  repeatedly  cited. 

The  Taye,  or  California  Deer  Venegas,  "Noticias  de  la  California,  1758"  (not 
seen;  usually  cited  from  the  English  ed.:  Nat.  and  Civ.  Hist.  California,  I,  1759, 
pp.  36,  37,  pi.  facing  p.  36,  lower  fig.  Based  on  Piccolo's  account,  of  which  it  is  a 
paraphrase,  but  is  the  source  usually  cited  for  Taye.  Its  noteworthy  feature  is  the 
plate,  well  reproduced  in  *  Forest  and  Stream,'  Oct.  29,  1910,  p.  593.  Also  here 
shown  in  Fig.  4. 

Ovis  cervina  cremnobates  Eluot,  Field  Columbian  Mus.,  Zool.  Ser.,  Ill,  No.  14, 
pp.  239-241,  2  figs.,  Dec,  1903;  Mamm.  Middle  Amer.,  1904,  p.  84,  figs,  xxvi,  xxvii; 
Check  List  Mamm.  N.  Amer.,  1905,  p.  54. 

Type  locality,  Mattomi,  San  Pedro  Martir  Mountains,  Lower  California. 

Range.  Mountainous  parts  of  Lower  California,  from  Satillo  del  Rey  northward, 
especially  on  the  Gulf  side,  nearly  to  the  United  States  boundary. 

B.    Ovis  dalli  Group. '^ 

8.    Oyis  dalU  dalli  Nelson. 

Small  White  Buffaloes  Mackenzie,  Voyages  from  Montreal  through  the  Continent 
of  North  America,  English  ed.,  I,  1802,  pp.  202,  239;  Amer.  ed.,  1802,  pp.  29,  36. 

Ovis  montana  Richardson,  Faun.  Bor.-Amer.,  I,  1829,  p.  271,  pi.  xxiii  (part, 
the  male  only). 

Ovis  montana  dalli  Nelson,  Proc.  U.  S.  Nat.  Mus.,  VII,  1884,  p.  12  (original 
description). 

Ovis  dalli  Allen,  Bull.  Amer.  Mus.  Nat.  Hist.,  XII,  p.  3,  March  4, 1899  (Nahanna 
Mts.;  measurements). —  Stone,  Bull.  Amer.  Mus.  Nat.  Hist.,  XIII,  pp.  43-47, 
April  6,  1900  (distribution  and  habits). —  Preble,  N.  Amer.  Fauna,  No.  27,  p.  157, 


i  On  the  OviB  dalli  group  sec  Homaday,  Fifth  Ann.  Rep.  New  York  Zool.  Soc.  (1900), 
June  1.  1901.  pp.  77-100.  with  illustrations;  Sheldon's  'The  Wilderness  of  the  Upper  Yukon: 
A  Punter's  Explorations  for  Wild  Sheep,'  New  York.  1911.  Sheep  paasim.  and  especially 
Chapter  XX.  with  colored  map  of  distribution  and  illustrations  of  color  phases. 
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Oct.  26,  1898  (range;  male  of  0.  monlana  Richardson  referred  to  0.  dalli). —  Horna- 
DAY,  Fifth  Ann.  Rep.  >Je\v  York  Zool.  Soc.  (1900),  June  1,  1901,  pp.  80-96,  8  half- 
tone figs,  (description,  distribution,  habits,  color  of  type  specimens,  etc.). 

Ovis  canadensis  dalli  Nelson  and  True,  Nat.  Hist.  Collections  from  Alaska, 
1887,  pp.  282-284  (measurements,  distribution,  habits). —  McConnell,  Ottawa 
Nat.,  VI,  No.  8,  Dec,  1892,  pp.  131, 132  (distribution  and  color  variation). —  Lydek- 
KER,  Wild  Oxen,  Sheep,  and  Goats,  1898,  pp.  219-221  (general  account);  Great  and 
Small  Game  of  Europe,  Asia  and  America,  1901,  p.  15,  pi.  i,  fig.  3. 

Ouis  cervina  dalli  Elliott,  Synop.  Mamm.  N.  Amer.,  1901,  p.  47;  Check  List 
Mamm.  N.  Amer.,  1905,  p.  55. 

Type  locality,  near  Fort  Reliance,  Yukon. 

Range.  Greater  part  of  Alaska  and  Yukon,  and  southeastward  in  the  Mackenzie 
Mountains. 

9.    Ovis  dalli  kenaiexuiU  Allen, 

Ovis  dalli  Osgood,  N.  Amer.  Fauna,  No.  21,  p.  62,  Sept.  26,  1901  (Cook  Inlet 
region,  Alaska). 

Ovis  dalli  kenaiaisis  Allen,  Bull.  Amer.  Mus.  Nat.  Hist.,  XVI,  pp.  145-148, 
figs.  1,  2,  Apr.  23,  1902  (Kenai  Peninsula,  Alaska;  original  description);  ibid., 
XX,  p.  227,  Nov.  4,  1904  (Kenai  Peninsula). —  Eluot,  Check  List  Mamm.  N. 
Amer.,  1905,  p.  55. 

Type  locality f  Sheep  Creek,  Kenai  Peninsula,  Alaska. 

Range.    Kenai  Peninsula,  Alaska. 

10.    Oyifl  dalli  stonei  Allen. 

Ovis  montana  Richardson,  Faun.  Bor.-Amer.,  I,  1829,  p.  271,  pi.  xxiii,  (part, 
the  female  only). 

Ovis  stonei  Allen,  Bull.  Amer.  Mus.  Nat.  Hist.,  IX,  pp.  111-114,  pll.  i,  ii, 
Apr.  8,  1897  (original  description);  ibid.,  XII,  p.  2,  March  1,  1899  (Nahanna  Mts.) — 
Stone,  ibid.,  XIII,  p.  42,  April  6,  1900  (range  and  habits). —  Preble,  N.  Amer. 
Fauna,  No.  27,  p.  156,  Oct.  26,  1908  (0.  liardensis  considered  a  synonym  of  0.  stonei] 
female  of  0.  montana  Richardson  referred  to  0.  stonei). —  Hornaday,  Fifth  Ann. 
Rep.  New  York  Zool.  Soc.  (1900),  June  1,  1901,  pp.  97-100,  3  half-tone  cuts  (detailed 
description  and  figures). 

Ovis  canadensis  stonei  Lydekker,  Wild  Oxen,  Sheep,  and  Goats,  1898,  p.  217-219 
(general  account);  Great  and  Small  Game  of  Europe,  Asia  and  America,  1901, 
pp.  12-15,  text  figs.  2,  3,  pi.  i,  fig.  1  (additional  matter). 

Ovis  liardensis  Lydekker,  Wild  Oxen,  Sheep,  and  Goats,  1898,  p.  215,  fig.  41. 
Type  from  "  Liard  River."  Later  (Great  and  Small  Game  of  Europe,  Asia  and  Amer- 
ica, 1901,  p.  12)  referred  by  him  to  Ovis  stonei. 

Type  locality,  Cheeonnee  Mountains,  northern  British  Columbia. 

Range.  Northern  British  Columbia,  east  of  longitude  130**  W.;  further  north 
merges  into  the  fannini  type. 

11.  Oris  dalli  fannini  Hornaday, 

Saddle-backed  Sheep  McConnell,  Ottawa  Nat.,  VI,  No.  8,  Dec.,  1892,  p.  131, 
in  text  (Upper  Yukon  River,  N.  W.  Terr.). 
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Otne  fannini  Hornadat,  Fifth  Ann.  Rep.  New  York  Zool.  Soc.  (1900),  June  1, 
1901,  pp.  78-81|  5  half-tone  pll.,  1  map  (original  description). 

0vi8  canadensis  fannini  Lydekker,  Great  and  Small  Game  of  Europe,  Asia  and 
America,  1901,  pp.  19-21  (suggests  it  may  be  a  hybrid  between  dalli  and  stonei). 

Type  locality f  near  Dawson  City,  Yukon. 

Range.  Mainly  between  latitude  58**-64®  north,  and  between  longitude  129*- 
135*  west,  in  British  Columbia  and  Yukon,  gradually  merging  in  the  south  with  0. 
dalli  sloneit  and  west  and  north  with  0.  dalli  dalli.     (See  Sheldon,  op.  cU.) 


59.9.82A 

Articlo  II.— NEW  SPECIES  OF  MONKEYS  OF  THE  GENERA 

SENIOCEBUS,  ALOUATTA,  AND  AOTUS. 

By  D.  G.  Elliot,  D.  Sc,  etc. 
Senlocebus  meticulosus  sp.  nov. 

Type  locality.    River  San  Jorge,  Northern  Colombia. 

Genl.  Char.  Head  and  ears  naked;  no  orange  rufous  on  underparts;  rump, 
root  of  tail  and  thighs  bright  bay.     Posterior  molar  the  smallest. 

Color.  Male.  Face  and  forehead  covered  with  short  white  hairs;  top  of  head 
and  nape  covered  with  very  long  white  hairs,  forming  a  high  crest  on  the  head,  and 
flowing  over  the  back  between  the  shoulders;  rest  of  head,  ears  and  throat  naked, 
black;  upper  parts  to  rump  dark  drab;  flanks  paler,  the  hairs  on  the  latter  as  well  as 
those  between  the  shoulders  tipped  with  white;  hairs  on  upper  arms  and  shoulders 
from  roots  bright  bay,  with  terminal  third  drab  and  tips  white;  thighs,  rump  at 
root  of  tail,  and  hind  side  of  legs  bright  bay;  rest  of  legs,  arms,  inner  side  of  limbs, 
and  entire  under  parts  silvery  white;  hands  and  feet  grayish  white;  tail  above  bright 
bay  on  basal  third,  the  same  color  extending  for  half  the  length  on  under  side,  re- 
mainder jet  black. 

Measurements.  Total  length,  660.5  mm.;  tail,  400;  foot,  80.  Skull:  total 
length,  49;  occipito-nasal  length,  46.2;  Hensel,  30.3;  zygomatic  width,  32;  palatal 
length,  14.4;  intertemporsd  width,  23.1;  median  length  of  nasals,  60.7;  length  of 
upper  molar  series,  90.5;  length  of  mandible,  30;  length  of  lower  molar  series,  12. 

Female.  Resembles  the  male,  except  there  is  very  little  of  the  bright  bay  color 
on  the  shoulders  and  rump,  while  the  thighs  are  colored  like  the  upper  parts,  dark 
drab,  the  hairs  tipped  with  bay.     Tail  like  that  of  the  male. 

Two  examples  of  this  handsome  little  monkey,  the  third  species  known 
of  the  genus,  were  received  at  the  American  Museum  of  Natural  History  in 
New  York  from  Mrs.  E.  L.  Kerr,  who  procured  them  in  the  forest  on  the 
River  San  Jorge,  Colombia.  While  bearing  in  some  of  its  coloration  a 
resemblance  to  the  species  known  for  so  long  a  time  from  Brazil,  S.  bicolor, 
the  bright  bay  rump  and  thighs,  pure  silvery  white  under  parts  and  inner 
side  of  limbs,  and  grayish  white  hands  and  feet  of  this  species  cause  it  to 
differ  in  a  conspicuous  manner  from  its  relative.  The  lately  described  S. 
martinsi  (Thomas),  is  the  third  known  member  of  the  genus. 

The  species  of  this  genus  are  very  rare  in  collections,  and  I  am  not  aware 
that  there  is  another  example  belonging  to  it  contained,  at  the  present 
time,  in  any  other  Museum  in  the  United  States.  We  are  much  indebted 
to  Mrs.  E.  L.  Kerr,  who  obtained  these  specimens,  for  the  energy  and  perse- 
verance she  has  displayed. 

.31 
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Alouatta  ululata  sp.  nov. 

Aloualta  discolor  Dollm.  (nee  Spix),  Ann.  Mag.  Nat.  Hiat.  (8),  VI,  1910,  p.  422. 

Type  locality.     Miritibi,  Maranhao.     Tj-pe  in  British  Museum. 

Geogr.  Distr.     Lower  Amazon ;  Maranhao,  Brazil. 

Genl.  Char.    Sexes  unlike;   male  with  chestnut  red  back,  female  raw  umber. 

Color.  Male.  Forehead,  and  whiskers  extending  beneath  chin,  black;  top  of 
head  brownish  black;  arms,  hands,  feet,  rump,  and  outer  side  of  legs  black;  indistinct 
blackish  stripe  on  middle  of  back;  rest  of  upper  parts  and  flanks  rich  chestnut  red, 
in  certain  lights  suffused  with  a  golden  color;  upper  edge  of  thighs  chestnut  red; 
forearms  beneath  black;  rest  of  underparts  and  limbs  beneath  nude;  fingers  and  toes 
covered  with  long  yellowish  red  hairs;  tail  black  with  numerous  golden  red  hairs 
intermingled;  tip  chestnut  red  like  flanks.     Ex  type  in  British  Museum. 

Female.  Tuft  above  middle  of  forehead,  and  whiskers  black;  top  and  sides  of 
head  above  ears,  upper  part  of  body  and  flanks  raw  umber,  with  a  golden  tinge  on 
head,  and  an  indistinct  dark  dorsal  line;  arms  black  with  a  strong  olive  tinge;  legs 
similar  but  paler;  hands  similar  to  arms,  but  hairs  grading  at  knuckles,  and  extending 
over  fingers,  yellowish  gray;  feet  more  golden  red,  and  toes  golden  yellow;  tail  like 
legs  at  base  grading  to  a  mixed  golden  red  and  black,  with  the  tip  golden  red.  Body 
and  limbs  beneath,  naked.     Ex  type  in  British  Museum. 

Measurements.  Male.  Total  length,  1145  mm.;  tail,  585;  foot,  140.  (Skin.) 
Skull:  total  length,  120.6;  occipito-nasal  length,  101.4;  Hensel,  104  3;  zygomatic 
width,  78.4;  breadth  of  braincase,  52.4;  palatal  length,  47.7;  median  length  of  nasals, 
25.5;  length  of  upper  molar  series,  33.5;  length  of  mandible,  95.1;  length  of  lower 
molar  series,  40.5.  Ex  type  in  British  Museum.  The  above  descriptions  were 
taken  from  specimens  loaned  to  me  by  my  friend  Guy  Dollman,  Esq.,  of  the  British 
Museum,  and  received  from  Miritiba,  Maranhao,  Brazil. 

Sp>ecimens  of  this  monkey  were  received  at  the  British  Museum  repre- 
senting both  sexes  and  were  supposed  by  Mr.  Dollman  to  be  the  long  lost 
Mycetes  discolor  Spix,  and  were  so  described  by  him  under  that  name  (/.  c). 
Spix's  figure  and  his  description  do  not  agree,  and  the  latter  cannot  be 
strictly  applied  to  any  species  of  Alouatta  known.  The  figure  represents 
an  immature  male,  probably  of  A.  behebul  Linn.,  as  it  came  from  near  Para 
where  Linnseus's  species  is  found,  as  Spix  says  of  his  discolor:  "Habitat 
in  sylvis  ripariis  fluminis  Amazone  nee  non  Tocantins  prope  urbem  Para." 
A,  ululata  is  a  handsomer  and  more  brilliantly  colored  species  than  A. 
belzebtd,  and  differs  from  it  in  its  chestnut  red  upper  parts,  flanks,  and  upper 
edge  of  thighs,  and  black  hands  and  feet. 

Spix's  type  of  A.  discolor  is  in  the  Munich  Museum,  and  is  a  rather  small, 
uniformly  glossy  black  monkey,  with  a  very  faint  brownish  hue  on  the 
flanks,  and  the  fingers,  toes  and  tip  of  tail  pale  rusty  red,  evidently  a 
young  male  of  A.  belzebtd  (Linnseus). 


1912.]  EOicl,  New  Spedea  €f  Awterioan  M<mkii^  33 


Aotui  filMimtmbn  sp.  now 

Tffpe  loadity.  Hadenda  C^cinnati,  Santa  Marta,  CokKnbia.  TNrpe  No« 
32654,  American  Museum  of  Natural  History,  (^  ad.,  ot^lected  by  M.  A.  Carriknr,  Jr«» 
July  20, 1911. 

Color.  Spot  above  and  below  each  eye  white;  a  black  patch  beginning  at  a  point 
on  forehead  between  each  eye  and  extending  backward  on  crown,  fan-ahap^d;  i«t 
black  line  extending  from  each  eye  on  side  of  head  and  going  to  occiput;  rest  of  he«d» 
neck  and  upper  parts  mixed  cinnamon  and  black;  arms  and  Icf^  smoke  gray,  hairs 
tipped  with  buff,  no  cinnamon  or  black  present;  hands  mummy  brown  and  black; 
feet  blade  on  sides,  golden  brown  on  center  and  on  toes;  sides  of  head  and  neck 
grajrish;  throat  buff;  rest  of  under  parts  and  inner  side  of  arms  and  thighs  odira* 
oeous  buff;  flanks  gra3nsh  buff;  tail  at  root  above  like  upper  parts,  mixed  black  and 
cinnamon,  beneath  at  root  dark  ochraceous  rufoua,  sides  on  basal  half  buff,  hairs 
black  tipped;  rest  of  tail  jet  black. 

MeasuremenU.  Total  length,  1(H7  mm.;  tail,  372;  foot,  92.5  (Collector). 
Skull:  total  length,  60;  ocdpito-nasal  length,  58.02;  sygomatic  width,  36.05;  inter* 
tempcmd  width,  32;  median  length  of  nasals,  11;  breadth  of  bndnoase,  32;  palatal 
length,  16.04;  length  of  upper  molar  series,  13.05;  mandible,  35;  length  of  lower 
molar  series,  15.03. 

This  species,  while  resembling  somewhat  A,  vociferans,  differs  in  being 
darker  on  the  upper  parts  and  especially  in  the  gray  arms  and  legs,  the  hairs 
buff  tipped.  Two  examples,  both  males,  were  collected  by  Mr.  M.  A. 
Carriker,  Jr.,  in  the  mountains  near  the  coast  of  Santa  Marta,  Colombia. 
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Article  III.—  ORTHOGENESIS  IN  THE  EGG  CAPSULES  OF 

CHIMiERA. 

By  Bashford  Dean. 

The  egg  capsules  of  Chimseroids,  even  of  the  common  species,  are  rare 
objects  in  collections.  The  museum  is  accordingly  greatly  indebted  to 
Professor  H.  F.  E.  Jungersen  of  the  Zoological  Department  of  the  University 
of  Copenhagen,  for  the  gift  of  one  of  these  capsules,  of  a  kind,  moreover, 
which  has  not  been  recorded.  It  was  "dredged  in  the  North  Atlantic 
from  great  depths,"  but  unfortunately  the  station  is  not  known. 

Up  to  the  present  the  egg-capsules  of  four  species  of  Chimsera  have  been 
described,  C.  colliei,  manstrosa,  phantasma,  and  mitsttkurii.  Of  these  the 
present  specimen  resembles  most  closely  the  egg-case  of  the  last  mentioned 
species.  It  is  a  fair  inference,  therefore,  in  view  of  the  ultra  specialization 
of  these  capsules,  that  the  parental  fishes  were  similar,  and  in  this  event 
we  may  provisionally  assign  the  present  capsule  to  C  (Bathyalopex)  mira- 
hilia  (Collett),^  a  Chimaera  recently  described  from  the  same  general  region 
in  which  this  capsule  was  dredged.     (Fig.  1.) 

Comparison  of  the  present  capsule  with  those  of  other  Chimseras  may  be 
given  in  tabular  form  on  p.  37. 

Interpreting  the  foregoing  results  one  observes  that  in  certain  regards, 
as  in  C  mitsukurii,  the  present  capsule  is  highly  specialized:  it  is  remarkable 
in  the  slendemess  of  its  trunk-sheath  in  terms  of  the  entire  length:  in  the 
great  length  of  its  tail-sheath  and  of  its  opening  valve :  and  in  its  very  num- 
erous respiratory  openings  along  the  tail-sheath.  In  addition  to  these 
features  we  note  that  the  marginal  web,  so  conspicuous  in  colliei  and  mon- 
strosa,  has  undergone  great  reduction,  about  indeed  as  in  miisukurii,  and 
is  represented  at  the  best  by  small  flaring  barbs  at  the  extreme  anterior 
end:  also  that  the  dorsal  keel  of  the  capsule  is  very  low,  and  that  the  "  teeth" 
on  the  anterior  rim  of  the  valve  are  specialized  anteriorly  into  long  and 
delicate  processes,  more  exaggerated  in  regional  differentiation  than  in  the 
capsules  of  other  species. 

In  certain  regards,  therefore,  the  present  specimen  is  the  most  specialized 
capsule  known  in  chimteroids,  and  possibly,'  judging  from  the  number  and 


1  Collett.  Porh.  Vid.  SeLsk.  Chrlstlania.  1904.  No.  0.  p.  5.  and  1005.  Report  on  Norwegian 
Fishery  and  Marine  Investigation.  Vol.  II.  No.  3,  p.  35.  pi.  i. 

*  Dean,  CliimaBrofd  Fishes  and  their  Development.     1900,  Carnegie  Institution,  p.  30. 

*Dean,  1904.  Biol.  Hull..  Vol.  VII.  pp.  105-112:  Amcr.  Naturalist.  Vol.  XXXVIII. 
pp.  486^87. 
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marginal  web  of  the  capsule,  the  e::traordinary  development  of  its  caudal 
sheath  and  the  huge  size  of  the  opening  valve,  we  are  led  to  conclude  that 
the  form  £  is  more  specialized  than  the  form  B.  Interpreting  this  result 
evolutionally,  we  are  warranted  in  assuming  that  the  species  of  Chimsera 
which  had  oviducal  structures  of  such  a  nature  as  to  produce  the  capsule  E, 
was  descended  from  species  of  Chimsera  whose  structures  in  turn  pro- 
duced capsules  not  unlike  those  of  D,  C,  and  B.  All  of  this  follows  clearly 
from  the  evidence  of  the  capsules  themselves,  t.  e.,  without  collateral  evi- 
dence as  to  chimoeroid  descent.  We  may  go  so  far,  I  believe,  as  to  assume 
on  this  evidence  that  the  capsule  B  was  represented  in  a  still  older  (ancestral) 
form  by  the  hypothetical  capsule  A,  and  that  the  form  E  predicates  ovi- 
ducal structures  of  a  form  which  may  be  expected  to  give  rise  to  the  hypo- 
thetical capsule  F.  In  fact,  encouraged  by  the  findings  of  recent  years,  we 
suggest  the  probability  that  these  two  types  of  capsules  will  eventually  be 
discovered. 

It  is  an  interesting  fact  that  the  capsule  suggested  in  A  is  similar  to  the 
type  of  capsule  which  occurs  in  the  neighboring  chimseroid  family  Callo- 
rhynchidie.  And  it  is  also  pertinent  to  observe  that  there  are  many  reasons, 
anatomical,  embryological  and  palseontological,  for  regarding  Callorhynchus  ^ 
as  similar  to  the  ancestor  of  the  Chimseridse.  Accordingly  it  is  by  no  means 
illogical  to  consider  such  a  capsule  as  A  as  representing  the  earliest  "  Chim- 
ficra." 

If  now  we  review  the  capsular  structures  of  the  various  si>ecies  of 
Chimeera,  we  are  impressed  with  the  fact  that  the  series  falls  into  a  "  direct 
line'*  (orthogenetic).     In  this  series  of  capsules  we  note  that: 

I.  The  lateral  web  becomes  reduced  and  obsolescent:  its  most  con- 
spicuous rudiment  appearing  at  the  capsule's  anterior  end. 

II.  The  dorsal  web  undergoes  a  similar  reduction. 

III.  The  body-sheath  becomes  shorter,  and  the  tail-sheath  of  the 
capsule  proportionately  longer  and  narrower. 

IV.  The  exit-valve  of  the  capsule  increases  in  length.  At  first  (C) 
it  becomes  actually  shorter,  but  not  relatively,  i,  e.,  in  terms  of  the  length 
of  the  body-sheath. 

V.  The  serrated  portion  of  the  edge  of  the  valve  becomes  constantly 
reduced  in  length  (and  the  individual  serrations  in  general  more  conspicu- 
ous). 

VI.  The  line  of  respiratory  apertures  on  the  sides  of  the  caudal  sheath 
becomes  lengthened. 


*  The  capsule  of  Callorhynchus,  it  may  be  recalled,  correspondfl  more  closely  with  that  of 
sharks,  which  in  general,  on  grounds  anatomical,  embryological  and  palsontological.  are 
shown  to  be  more  primitive  than  chlmaDroids.     Cf.  Dean.  Carnegie  Memoir  already  cited. 


Fig.  2.     Egg-capsules  of  Chimseroids  (B-E).  arranged  in  ortbogenetic  series, 
end  of  this  series  an  hypothetical  form  is  indicated  (  A  and  F). 


At  each 
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The  character  of  the  changes  which  here  are  indicated,  are  certainly 
definite  in  their  direction ;  and  it  is  significant  that  this  serial  arrangement 
in  the  capsules  accompanies  a  similar  serial  arrangement  in  at  least  the 
external  characters  of  the  adult  Chimseras.  It  b  thus  an  orthogenetic  series 
narrowly  defined.  It  cannot  be  explained  on  grounds  of  natural  selection, 
for  the  reasons  which  we  have  already  enumerated/  unless  indeed,  one  can, 
following  the  recent  admissions  of  Weismann,  regard  selection  as  an  im- 
personal process  conditioned  by  "alterations  in  the  equilibrium  of  the 
determinant  system/'  and  having  a  "quite  definite  direction  persisted  in 
for  internal  reasons."  However  the  variations  occurred  (e.  g.,  mutational) 
which  produced  the  foregoing  result  we  must  nevertheless  admit  that  they 
have  expressed  themselves  orthogenetically. 

1  Biol.  Bull..  Vol.  VII.  1904.  pp.  lOft-112. 
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Article  IV.— ON  SOME  FOSSIL  RHYNCHOPHOROUS  COLEOPTERA 

FROM  FLORISSANT,  COLORADO. 

By  H.  F.  WicKHAM. 

Plates  I-IV. 

The  beetles  treated  in  the  following  report  form  part  of  a  collection  made 
by  parties  under  the  direction  of  Prof.  T.  D.  A.  Cockerell.  They  have 
been  transmitted  to  me  for  study  by  the  American  Museum  of  Natural 
History  and  the  specimens  are  divided  between  that  institution  and  the 
University  of  Colorado. 

This  paper  is  one  of  a  series  intended  to  elucidate  the  fossil  Coleopterous 
fauna  of  Florissant,  with  the  ultimate  aim  of  working  out  all  of  the  accessible 
collections  and  thereby  putting  our  knowledge  of  the  beetle  life  of  that 
place  and  time  in  such  shape  as  to  make  it  available  for  comparison  with 
modem  or  other  ancient  faunae.  While  Dr.  Scudder  has  described  116 
species  of  Rhynchophora  from  these  shales,  the  field  was  not  exhausted 
even  in  that  group,  since  my  studies  of  smaller  series,  mostly  collected  by 
Prof.  Cockerell's  parties,  have  increased  the  number  of  known  forms  by 
about  twenty  per  cent.  In  the  non-Rhynchophorous  families  the  propor- 
tion of  novelties  will  be  enormously  greater,  as  Dr.  Scudder  had  only  begun 
their  study. 

A  few  words  should  be  said  regarding  the  descriptions  and  the  plates. 
In  citing  specimens  I  have  spoken  of  them  as  paired  when  both  sides,  obverse 
and  reverse,  were  shown.  In  such  cases,  the  insect  was,  of  course,  repre- 
sented upon  two  stones.  When  only  one  stone,  which  shows  but  one  view 
of  the  insect,  was  present,  I  have  spoken  of  the  specimen  as  single.  As 
to  the  figures,  they  are  all  from  my  camera  lucida  drawings  and  are  intended 
to  show  the  outlines  and  proportions.  Where  the  sculpture  is  shown,  this 
also  is  put  in  with  the  camera  lucida,  but  it  will  be  seen  that  in  many  in- 
stances the  figures  are  drawn  to  illustrate  the  courses  of  sculptured  markings 
and  not  to  give  views  of  the  minuter  modifications.  Detail  views  are 
furnished  for  many  of  the  microscopical  characters,  and  attention  has  been 
called,  in  the  proper  places,  where  strice  or  similar  structures  have  been 
diagramed.  Advantage  has  been  taken  of  this  opportunity  to  figure 
some  Rhynchophora  described  in  Vol.  XXX  of  this  Bulletin,  pages  63  to  69. 

Arranged  by  families,  the  species  herein  reported  upon  are  as  follows : 
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RHYNCHITIDiE. 

Masteutes  saxifer  Scudd, 
Eugnamptidea  tertiaria  n.  sp. 
Isothea  alleni  Scudd. 
Docirhynchus  terebrans  Scudd. 

**  culex  Scudd. 

Toxorhynchus  minusculus  Scudd. 

grandis  Wickh. 

OnORHYNCHIDiB. 


(( 


Ophryastites  miocenus  n.  sp. 
"  cinereus  Scudd. 

Ophryastes  championi  n.  sp. 
Otiorhynchites  florissantensis  Wickh. 
Cyphus  subterraneus  Wickh. 

CURCULIONIDJB. 

Geralophus  antiquarius  Scudd. 

occultus  Scudd. 

scudderi  Wickh. 

saxuosus  Scudd. 

fossicius  Scudd. 

repositus  Scudd. 

lassatus  Scudd. 

pumiceus  Scudd. 

retritus  Scudd. 
Coniatus  difTerens  n.  sp. 
Apion  confectum  Scudd. 


<i 


It 


tt 


tt 


n 


It 


tl 


tt 


tt 


tl 


tt 


tt 


Apion    exanimale  Scudd. 
"     refrenatum  Scudd. 
Cleonus  estriatus  n.  sp. 
rohweri  Wickh. 
primoris  Scudd 
f oersteri  Scudd, 
degeneratus  Scudd. 
Dorytomus  vulcanicus  n.  sp. 
Magdalis  striaticeps  Wickh. 
Anthonomus  rohweri  n.  sp. 
Sibynes  whitneyi  Scudd. 
Conotrachelus  florissantensis  n.  ^. 
Cryptorhynchus  coloradensis  n.  sp. 

fallii  n.  sp. 
kerri  Scudd. 
Baris  hoveyi  n.  sp. 
''    schucherti  n.  sp. 
"    matura  Scudd. 
Balaninus  extinctus  n.  sp. 
restrictus  Scudd. 
minusculoides  Wickh. 
minusculus  Scudd. 
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Calandrida. 
Scyphophorus  fossionis  Scudd. 

ANTHRIBIDiE. 

Cratoparis  adumbratus  Wickh. 


Masteutes  Scudd. 

M.  saxifer  Scudd.  This  species  is  represented  by  a  fine  specimen, 
showing  obverse  and  reverse,  collected  at  Station  number  14,  by  Mrs. 
W.  P.  Cockerel). 

Eucrnamptidea  n.  gen. 

Form  similar  to  Eugnamptus^  but  differs  in  the  antenme  having  a  four-jointed 
club.    Other  characters  are  wanting,  but  the  above  will  amply  distinguish  it. 

E.  tertiaria  n.  sp.  (Plate  IV,  Figs.  9  and  10.)  Form  moderately  elongate, 
apparently  about  as  in  the  recent  Eugnampius  angustatus.  Head  rather  long,  but 
not  quite  equal  to  the  prothorax,  rather  coarsely  punctate  immediately  behind  the 
eye,  occipital  and  gcnal  regions  strongly  but  finely  transversely  striate.  Beak  about 
as  long  as  the  prothorax,  slightly  roughened  and  with  a  fine  lateral  stria  or  carina, 
slightly  arcuate,  the  extreme  tip  broken  off.  Eye  large.  Antenna  long,  slender, 
eleven-jointed,  joints  1  to  6  subequal,  seventh  distinctly  shorter,  the  remaining  four 
forming  a  loose  slender  club  as  shown  in  the  figure,  the  tip  of  the  last  joint  obscured. 
Prothorax  short,  discal  region  rather  strongly  moderately  coarsely  and  fairly  closely 
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beset  with  circular  punctures  which  become  confluent  and  somewhat  smaller  on  the 
sides.  Elytra  visible  only  at  the  edge  where  two  rows  of  strong  large  circular  punc- 
tures are  seen,  those  of  each  row  closely  approximate  but  the  rows  themselves  distant 
about  the  diameter  of  the  punctures.  Abdomen  showing  four  subequal  segments 
separated  by  nearly  straight  sutures,  the  extreme  tip  broken  off.  Sculpture  of  the 
underside  obscure,  apparently  only  a  slight  roughening  or  scabrosity.  Length; 
from  front  of  eye  to  broken  tip  of  abdomen,  2.50  mm. 

Station  number  14.  Collected  by  S.  A.  Rohwer.  The  type  is  in  the  American 
Museum  of  Natural  History. 

The  antenna  of  this  insect  is  most  remarkable  and  will  at  once  separate 
it  from  any  weevil  with  which  I  am  acquainted.  It  belongs  to  the  Rhyn- 
chitidee,  however,  by  all  the  other  characters  of  structure  and  facies  that 
can  be  made  out.  None  of  the  species  described  by  Dr.  Scudder  approach 
it  very  closely  though  the  form  is  similar  to  some  of  them,  notably  Isothea, 
The  antennae  of  /.  alleni  as  figured  on  the  whole  specimen  have  a  four  or 
five  jointed  club,  but  Dr.  Scudder  gives  a  very  circumstantial  account  in 
which  the  club  is  said  to  be  composed  of  joints  9  to  11,  and  in  his  detail 
figure  it  is  so  drawn. 

Isothea  Scudd, 

I.  alleni  Scudd.  Represented  by  one  single  and  one  paired  specimen 
collected  at  Station  number  14  by  Geo.  N.  Rohwer,  and  by  a  very  poor 
example  from  Station  number  9  collected  by  S.  A.  Rohwer. 

DocirhsmchUB  Scudd. 

D.  terebrans  Scudd.  A  good  specimen  comes  from  Station  number  14, 
where  it  was  collected  by  S.  A.  Rohwer.  The  head  and  beak  together  are 
not  as  long  as  the  elytra  in  this  example,  which  agrees  with  Scudder's 
figure  in  this  resi>ect,  although  in  his  description  the  conjoint  length  of  the 
first  two  parts  is  said  to  be  equal  to  the  third.  Two  other  specimens  are 
referred  here,  one  of  them  having  been  taken  at  Station  number  14  by  Prof. 
Cockerell,  the  other  at  Station  number  17B  by  Mrs.  Cockerell. 

D.  culez  Scudd.  Represented  by  two  paired  and  two  single  specimens, 
all  from  Station  number  14,  where  they  were  collected  by  S.  A.  Rohwer 
and  Mrs.  Cockerell.  I  have  allowed  for  some  slight  variation  in  the  length 
of  the  beak  in  this  species,  which  seems  to  differ  from  D.  terebrans,  aside 
from  the  rostral  structure,  chiefly  in  having  a  smooth  prothorax  and  in 
being  a  trifle  larger. 

Toxorhsmchus  Scudd. 

T.  minusculus  Scudd.  Ten  single  specimens  and  four  pairs  come  from 
Station  number  17,  and  two  pairs  from  Station  number  17B.    The  examples 
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agree  with  Scudder's  description  and  figure  in  form,  size  and  the  charac- 
teristic coarse  thoracic  sculpture.  They  show  the  beak  to  have  been  nearly 
straight  and  about  as  long  as  the  prothorax. 

T.  grandis  Wickh,  (Plate  III,  Fig.  5.)  This  species  was  not  figured 
at  the  time  of  the  publication  of  the  original  description,  and  advantage 
is  taken  of  the  present  opportunity  to  offer  a  camera  lucida  drawing  which 
will  show  the  form  and  the  elytral  sculpture. 

Ophryastites  Scudd. 

O.  miocenus  n.  sp.  (Plate  II,  Fig.  1.)  Represented  by  an  elytron  only,  of  a 
moderately  short  and  broad  type,  the  disk  arched  and  marked  with  nine  rather  deep 
strue  at  the  bottoms  of  which  are  series  of  strong  rounded  pimctures,  becoming  smaller 
at  apex  and  sides.  The  interspaces  between  the  strue  are  somewhat  convex  but  not 
sharp,  excepting  the  outer  two  which  are  subcarinate.  There  is  no  sign  of  scaly 
vestiture.  The  width  between  the  rows  varies  somewhat,  but  in  general  the  inter- 
spaces are  about  as  broad  as  the  punctures  or  a  little  less.  In  the  rows  themselves, 
the  punctures  are  ordinarily  separated  by  less  than  their  own  diameters.  Length, 
5.40  mm.    Width,  2.80  mm. 

Station  number  14.  Collected  by  S.  A.  Rohwer.  The  tjrpe  and  only  known 
specimen,  in  obverse  and  reverse,  is  in  the  Museum  of  the  University  of  Colorado. 

Among  the  fossil  forms  known  from  Florissant,  this  compares  only  with 
0.  absconsus  Scudd.,  a  larger  form  of  narrower  build  and  with  heavily 
scaled  elytra. 

O.  cinereus  Scudd,  One  specimen  from  Station  number  14,  collected 
by  S.  A.  Rohwer. 

Ophryastes  Schonh. 

O.  championi  n.  sp.  (Plate  I,  Fig.  3.)  Specimen  preserved  partly  in  profile, 
the  head  slightly  twisted  so  as  to  show  part  of  the  top.  Beak  thick,  very  slightly 
arcuate,  and,  measured  from  its  apex  to  the  front  of  the  eye,  a  little  shorter  than  the 
prothorax,  two  strong  straight  sulci  on  the  rostral  disk  extending  from  a  point  about 
opposite  the  anterior  end  of  the  antennal  scrobe  to  the  base;  from  the  position  of  the 
beak  it  b  quite  possible  that  a  third  sulcus  was  present,  as  in  0.  latirostria.  Scrobe 
deep,  oblique,  directed  against  or  in  front  of  the  lower  margin  of  the  eye.  Head 
finely  sculptured  with  small  punctures.  Eye  broken  on  the  lower  edge,  but  probably 
pointed  beneath.  Antennse  wanting.  Prothorax,  as  preserved,  about  one  third 
higher  than  long,  dorsum  arched,  more  strongly  posteriorly,  ocular  lobe  pronounced 
but  not  excessively  strong,  discal  and  lateral  sculpture  (shown  only  in  part  in  the 
figure)  strong  and  irregular,  more  or  less  rugose.  Elytra  somewhat  broken,  outline 
only  moderately  arched,  sculpture  composed  of  rather  regular  rows  of  rounded  deep 
punctures,  those  of  the  disk  stronger  and  larger  than  the  lateral  ones.  None  of  the 
rows  are  in  complete  preservation,  so  it  is  not  possible  to  determine  the  exact  char- 
acters of  their  apices.  Apparently  from  overlapping  of  the  elytra,  the  extreme  discal 
striae  are  obliterated  or  mixed  so  that  the  figure  is  made  to  show  only  those  rows  which 
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are  traced  with  certainty.  Abdomen  somewhat  distorted,  but  the  third  and  fourth 
ventral  segments,  as  seen  from  the  side,  are  much  shorter  than  the  first  and  second, 
while  the  fifth  is  longer  than  the  two  preceding  united.  The  abdominal  sculpture 
is  a  fine  subrugose  punctuation.  Legs  wanting,  except  one  of  the  first  pair,  which 
shows  the  coxa  to  have  been  small  and  globular,  the  tibia  rather  long  and  slender. 
The  femur  is  foreshortened,  being  set  in  the  stone  at  an  angle.  Length,  from  apex, 
of  elytra  to  front  margin  of  prothorax,  9.50  mm. 

Station  number  14.  Ck>llected  by  Mrs.  W.  P.  Cockerell.  The  type  is  in  the 
Museum  of  the  University  of  Colorado. 

The  only  specimen  is  a  reverse,  the  sulci  above  described  being  repre- 
sented by  ridges  and  the  punctures  by  tubercles.  It  is  difficult  to  get  an 
accurate  idea  of  the  size  and  spacing  of  the  punctures  under  these  condi- 
tions, but  they  appear  as  represented  in  the  figure.  The  punctures  were 
probably  not  set  in  impressed  strice.  The  interspaces  were  finely  closely 
granulate  or  else  clothed  with  thick  rounded  scales,  since  impressions 
indicate  one  or  the  other  of  these  structures.  The  insect  seems  to  have 
had  an  appearance  similar  to  the  recent  0,  tuberosus.  Judging  from  the 
descriptions  and  figures,  this  cannot  be  either  of  the  two  species  of  Ophryastes 
described  by  Scudder  and  it  bears  no  special  resemblance  to  any  of  his 
other  Florissant  Rhynchophora. 

I  take  pleasure  in  naming  this  fine  species  for  Mr.  G.  C.  Champion  of 
London,  England. 

Otiorhynchites  Fritsch  (emend.  Scudd.), 

O.  florissanteiiBiB  Wickh,  (Plate  I,  Fig.  1.)  A  figure  of  this  species 
is  given,  which  will  show  the  form  of  the  elytron  and  the  arrangement  of 
the  punctures  over  a  portion  of  the  surface.  The  part  drawn  is  somewhat 
more  irregularly  sculptured  than  most  of  the  remainder. 

CsrphUB  Germ, 

C.  BUbterraneus  Wickh,  (Plate  II,  Fig.  4.)  The  figure  is  intended  to 
illustrate  the  outline  and  the  courses  of  the  elytral  strice  as  far  as  they  are 
traceable.     It  is  drawn  from  the  type. 

OoralophuB  Scudd, 

O.  antiquariuB  Scudd,  Occurs  at  Stations  number  13,  13B  and  14. 
All  of  the  nine  specimens  before  me  were  collected  by  S.  A.  Rohwer  and  Mrs. 
W.  P.  Cockerell. 

G.  occultUB  Scudd,  Two  pairs  taken  by  S.  A.  Rohwer  and  two  single 
specimens  collected  by  Mrs.  Cockerell,  all  from  Station  number  14. 
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O.  BCudderi  Wickh,  (Plate  IV,  Fig.  8.)  This  is  mentioned  merely  to 
call  attention  to  the  figure. 

G.  sazuoBUB  Scudd,  One  paired  specimen  from  Station  number  14, 
Mrs.  Cockerell. 

O.  foBsiciuB  Scudd,  Station  number  14,  one  pair,  collected  by  Mrs. 
Cockerell:  Station  number  17,  a  single  specimen  taken  by  S.  A.  Rohwer: 
Station  21,  a  single  specimen  from  Mrs.  Cockerell:  and  another  example 
without  special  locality. 

Q.  repoiitus  Scudd,  Two  single  specimens  from  Station  number  14, 
collected  by  Prof.  Cockerell,  and  another  example,  referred  here  with  some 
doubt,  from  Station  number  13,  collected  by  S.  A.  Rohwer. 

G.  lassatUB  Scudd.  This  is  the  most  abundant  species.  Specimens 
were  taken  by  all  of  the  members  of  the  expedition  and  are  marked  with  the 
Station  numbers  13,  14,  and  17. 

G.  pumiceuB  Scudd,  A  single  specimen  from  Station  number  14,  S.  A. 
Rohwer,  is  placed  here  with  some  doubt. 

G.  ratritus  Scudd,  One  specimen.  Station  number  17,  collector  not 
specified. 

ConiatUB  Germ. 

C.  diflerexiB  n.  sp.  (Plate  III,  Figs.  3  and  4).  Form  moderately  stout.  Head 
small,  strongly  and  closely  but  finely  punctate  on  the  vertex,  eye  circular,  beak  about 
as  long  as  the  prothorax,  regularly  arcuate,  surface  finely  roughened,  scrobe  shallow 
and  somewhat  obscured.  Prothorax  short,  a  little  tapering,  but  the  lower  edge  is 
crushed  so  that  the  original  form  is  not  entirely  retained,  disk  and  sides  to  near  the 
margin  beset  with  deep  closely  placed  circular  punctures  of  small  size  but  much 
coarser  than  those  of  the  head.  Elytra  broken  at  tip  but  moderately  arched,  sur- 
face minutely  roughened  and  marked  with  moderately  deep  regular  stride,  the  strise 
with  series  of  strong  longitudinal  punctures,  interspaces  a  little  convex,  without 
visible  hairs.  Body  beneath  punctured  similarly  to  the  pronotum  but  less  closely 
and  deeply,  especially  upon  the  abdominal  segments.  Legs  fairly  stout.  Length, 
from  front  of  head  to  tip  of  abdomen,  4.00  mm. 

Station  number  14.  Collected  by  Mrs.  W.  P.  Cockerell.  The  type  and  only 
known  specimen  is  in  the  Museum  of  the  University  of  Colorado. 

Resembles  C.  eviscercUus  Scudd.,  in  form,  but  is  larger,  the  head  is 
strongly  punctate  but  not  striate  and  the  beak  is  a  little  shorter. 

Apion  Hbst. 

A.  confectum  Scudd.  Station  number  13,  S.  A.  Rohwer:  Station 
number  17,  S.  A.  Rohwer  and  Mrs.  W.  P.  Cockerell.  In  all,  the  species  is 
represented  by  four  examples,  one  of  which  is  paired. 

A.  exanimala  Scudd.  A  poor  paired  specimen  from  Station  number  14, 
collected  by  Mrs.  Cockerell.     I  am  not  sure  of  the  specific  reference. 
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A.  ref ranatum  Scudd.  Two  pairs  and  one  single  specimen  from  Station 
number  13:  a  single  specimen  from  Station  number  14.  All  are  collected 
by  S.  A.  Rohwer. 

Cleonus  Schdnh, 

C.  estriatUB  n.  sp.  (Plate  II,  Fig.  3.)  Form  moderately  stout  for  this  genus, 
subparallel.  Head  finely  but  closely  punctate,  the  punctures  circular  and  extending 
well  out  on  to  the  rostrum,  becoming  finer  towards  the  apex  and  finally  evanescent 
close  to  the  tip  where  they  seem  to  be  replaced  by  a  mere  roughening.  Beak,  viewed 
from  above,  broad,  tapering  rather  gradually  into  the  head,  sides  subparallel  from 
shortly  in  front  of  the  base  to  the  truncate  apex,  median  line  probably  carinate, 
fairly  distinct,  flanked  on  each  side  by  a  finer  line.  Eyes  not  defined.  Prothorax 
about  two  fifths  broader  than  long,  base  wider  than  apex,  no  evident  apical  constric- 
tion, gradually  narrowing  from  the  base  but  more  rapidly  and  arcuately  so  near  the 
tip.  The  sculpture  consists  of  fine  circular  closely  crowded  punctures,  evenly  dis- 
tributed and  only  barely  perceptibly  larger  than  those  of  the  head.  Scutellum  broad, 
triangular,  much  wider  than  long,  punctured  about  like  the  prothorax  but  a  little 
more  finely.  Elytra  subparallel  at  sides  but  tapering  somewhat  near  the  apex, 
sculpture  of  fine  but  well  marked  widely  separated  and  somewhat  irregularly  dis- 
tributed punctures,  each  of  which  carries  a  short  slender  hair.  There  is  no  sign 
of  stris.  Legs  wanting.  Abdominal  segments,  in  part,  showing  through  the  el3rtra, 
two  of  these,  probably  the  third  and  fourth,  being  short  and  subequal,  sutures  slightly 
arcuate.  Length,  to  tip  of  rostrum,  8.75  mm.;  of  beak,  about  1.20  mm.;  of  elytra, 
4.90  mm.    Width  of  both  elytra,  3.00  mm. 

Station  14.  Collected  by  Mrs.  W.  P.  Cockerell.  The  type  and  only  known 
specimen  is  in  the  American  Museum  of  Natural  History. 

The  above  described  species  cannot  be  referred  to  any  of  Dr.  Scudder's 
Cleonini,  since  it  differs  radically  from  all  of  them  in  sculpture.  In  this 
particular,  it  comes  nearest  to  EocUonus  svhjedus,  but  in  that  beetle  the 
punctures  of  the  head  and  prothorax  are  confluent  and  form  a  more  or  less 
vermiculate  structure.  The  lack  of  elytral  strise  in  C.  estriatus  is  the  most 
striking  character  in  comparison  with  all  of  the  known  Florissant  fossils 
of  the  group.  Regarding  the  generic  assignment,  it  is  possible  that  C, 
estriaius  will  eventually  require  a  new  genus  for  its  reception.  It  differs 
from  all  the  American  Cleonini  known  to  me  in  the  non-striate  elytra,  lack 
of  basal  prothoracic  lobe  and  in  having  a  large  distinct  scutellum.  Although 
I  have  examined  a  considerable  number  of  exotic  species  of  the  tribe,  as 
well  as  natives,  I  find  nothing  that  agrees  with  it  in  all  of  the  above  charac- 
ters, though  the  Algerian  C.  ophthalmicus  has  a  similarly  non-lobate  thoracic 
base.  The  meso-scutellum  in  Cleonns  is  really  of  good  size,  as  may  be  seen 
by  dissection,  but  it  is  mostly  hidden  by  the  overlap  of  the  prothorax. 
The  punctuation  of  the  scutellum  on  my  specimen  indicates,  I  think,  that 
it  was  exposed  in  life  and  strongly  visible. 

C.  rohweri  Wickh.     (Plate  I,  Fig.  4.)     The  figure  will  show  the  form, 
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the  courses  of  the  elytral  strice  and  the  proportions  of  the  different  parts 
of  the  body.  The  punctuation  is  not  indicated  on  the  drawing,  and  refer- 
ence must  be  had  to  the  original  description. 

C.  primoris  Scudd.  One  specimen  from  Station  number  14,  collected 
by  Mrs.  Cockerel  I. 

C.  foersteri  Scudd.  Six  specimens,  all  from  Station  number  14,  col- 
lected by  S.  A.  and  Geo.  N.  Rohwer. 

C.  degeneratUB  Scudd.  One  paired  specimen  from  Station  14,  col- 
lected by  Prof.  Cockerell. 

DorytomuB  Steph. 

D.  vulcanicuB  n.  sp.  (Plate  IV,  Fig.  1.)  Form  elongate  and  as  seen  in  profile 
about  parallel.  Head  much  higher  than  long,  finely  and  extremely  closely  but  not 
confluently  punctured  on  the  upper  half,  the  punctures  circular  and  rather  deep. 
The  lower  half  is  marked  with  about  eleven  fine  transverse  striae  which  very  nearly 
follow  the  curve  of  the  thoracic  margin.  Eye  elliptical,  transverse,  close  to  the 
base  of  the  beak  which  is  slightly  arcuate,  of  nearly  uniform  thickness  throughout, 
distinctly  but  rather  finely  striate  and  minutely  granulate,  the  scrobe  lateral,  directed 
below  the  middle  of  the  eye.  Prothorax  about  one  and  one-half  times  as  high  as 
long,  no  post-ocular  lobes,  surface  punctured  about  like  the  head.  Elytra  about 
three  times  as  long  as  the  prothorax,  sculpture  indistinct  but  consisting  of  rows  of 
well  separated  moderately  fine  punctures,  the  punctures  circular  or  occasionally 
elliptical  in  form.  Metasternum  punctured  similarly  to  the  prothorax,  abdominsi 
sculpture  perceptibly  finer.  Legs  moderate,  front  thigh  strongly  toothed.  Length, 
exclusive  of  rostrum,  4.75  mm.;  of  beak,  about  1.75  mm. 

Station  number  17.  Collected  by  Mrs.  W.  P.  Cockerell.  The  type  and 'only 
known  specimen  is  in  the  Museum  of  the  University  of  Colorado. 

In  general,  this  insect  compares  quite  closely  with  the  recent  D.  laticoUis 
from  New  Hampshire.  It  does  not  agree  with  the  figures  nor  descriptions 
of  either  of  the  two  fossil  species  described  from  the  Florissant  shales  by 
Dr.  Scudder.  Compared  with  D,  tDtUiamsi  Scudd.,  the  present  form  has 
relatively  a  much  shorter  beak  and  longer  elytra,  while  it  differs  from  D. 
caercitus  Scudd.,  in  having  the  beak  stouter,  shorter  and  distinctly  striate^ 
as  well  as  in  the  dentation  of  the  front  femur. 

Magdalia  Germ. 

M.  atriaticeps  Wickh.  (Plate  II,  Fig.  2.)  The  drawing  will  show  the 
few  characters  of  the  species  that  can  be  made  out.  Unfortunately  the 
specimen  is  in  poor  preservation. 

AnthonomuB  Germ. 

A.  rohwerin.  sp.  (Plate  IV,  Figs.  11  and  12.)  Form,  in  profile,  subparallel, 
elytra  scarcely  arched  except  behind  the  middle.    Head  moderate,  strongly  punc- 
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tured  in  an  arcuate  area  just  back  of  the  eye  and  distinctly  transversely  striate  on 
the  cheek.  Beak  curved,  the  bend  rather  sudden  and  a  little  antemedian,  surface 
punctate  and  striate.  Eye  elliptical.  Prothorax  a  little  shorter  than  the  beak^ 
dorsum  very  little  arched,  surface  strongly  coarsely  (for  such  a  small  insect)  and 
subconfluently  punctate  on  the  disk,  the  punctures  generally  circular  in  form;  at 
the  sides  below,  they  disappear  and  are  replaced  by  a  slight  roughening  only.  The 
spaces  between  the  punctures  are  finely  alutaceous.  Elytron  marked  with  strong 
rows  of  punctures  in  strise,  the  stnse  themselves  fairly  deep,  the  interspaces  convex, 
transversely  rugulose  and  finely  irregularly  punctulate.  The  strial  punctures  are 
elongate  and  distinctly  narrower  than  the  interspaces,  but  longitudinally  they 
approach  one  another  very  closely.  Under  surface  of  meso  and  metathorax  and  the 
abdominal  segments  with  the  punctures  a  little  smaller,  less  strongly  impressed  and 
more  distantly  placed  than  on  the  prothoracic  disk,  the  intervening  spaces 'finely 
transversely  rugulose.  Hind  femur  with  a  rather  strong  tooth  near  the  apex,  the 
tibia  rather  slender  and  bent  at  the  base.  Length,  exclusive  of  rostrum,  2.25  mm. 
Station  number  13.  Collected  by  S.  A.  Rohwer.  The  type  is  in  the  Museum  of 
the  University  of  Colorado. ' 

This  insect  is  represented  by  a  single  specimen,  and  compares  with  A, 
defossus  Scudd.,  but  has  a  less  strongly  arched  back,  there  is  no  sign  of 
hairs  on  the  prothorax,  in  spite  of  the  fine  preservation,  and  the  elytral 
strire  are  strongly  punctured,  while  Scudder  simply  describes  them  as  dull 
rugulose  in  his  species.  My  figures  will  show  the  courses  of  the  striae  as 
far  as  they  can  be  made  out,  and  the  arrangement  of  both  strial  and  inter- 
stitial punctures. 

Sibynes  Germ, 

S.  whitnesri  Scudd.  Two  specimens,  neither  of  them  very  well  pre- 
served, are  referred  here.  Both  are  from  Station  number  14,  one  collected 
by  Mrs.  Cockerell,  the  source  of  the  other  not  specified. 

ConotracheluB  Sckmk. 

C.  floriBsantenais  n.  sp.  (Plate  III,  Fig.  1.)  Form  stout,  moderately  arched. 
Head  finely  granulate  or  punctate  on  the  frontal  region,  vertex  becoming  transversely 
rugose.  Eye  apparently  rounded,  partly  concealed  by  the  post-ocular  lobe.  Beak 
rather  long,  equal,  regularly  and  slightly  arcuate,  surface  roughened  and  strongly 
laterally  striate  or  carinate.  Prothorax  about  two  thirds  as  long  as  high,  with  well 
marked  but  not  excessively  prominent  post-ocular  lobe,  surface  moderately  coarsely 
and  deeply  punctate,  the  punctures  usually  about  circular  and  close  set,  becoming 
confluent  in  rows  upon  the  disk  and  upper  parts  of  the  sides,  so  as  to  form  wavy 
rugae.  Elytra  largely  obscured  by  the  impression  of  the  other  body  parts,  but  the 
stone  shows  them  to  have  been  rather  deeply  striate,  the  stride  marked  with  regular 
deep  punctures  separated  by  about  their  own  long  diameters,  the  punctures  being 
somewhat  elongate  or  elliptical  in  outline.  Sternal  pieces  of  meso  and  metathorax 
strongly  and  moderately  coarsely  cribrately  punctured,  abdomen  much  more  finely 


50  BuUetin  American  Museum  of  Natural  History.  [Vol.  XXXI, 

punctate.  The  first  and  second  abdominal  segments  are  about  equal,  the  third  and 
fourth  much  shorter,  together  equal  to  either  of  the  foregoing,  the  fifth  about  as  long 
as  the  first.  Legs  stout,  finely  roughened,  tibis  curved,  the  front  ones,  at  least, 
longitudinally  striate.  Front  femora  strongly  unidentate,  hind  ones  apparently 
mutic.     Length,  exclusive  of  rostrum,  6.20  mm.;  of  beak,  about  2.20  mm. 

Station  number  14.  Collected  by  Mrs.  W.  P.  Cockerell.  The  type  and  only 
specimen  is  in  the  Museum  of  the  University  of  Colorado. 

By  all  the  visible  characters,  should  undoubtedly  go  into  the  genus 
Conotrachelus.  In  outline,  it  resembles  the  recent  C.  nenuphar  very  strongly, 
but  the  sculpture  of  the  beak,  head  and  thorax  is  more  like  that  of  C. 
cribriwUis,  though  less  coarse.  The  proportions  of  the  abdominal  segments, 
the  connation  of  the  first  and  second  across  the  median  area  and  the  bent 
ends  of  the  last  three  sutures  are  strikingly  similar  to  the  abdominal  struc- 
tures of  our  modern  Conotracheli.  The  only  one  of  Scudder's  weevils 
which  seems  to  approach  closely  in  any  way  is  his  Rhysostemum  oetemcJnle, 
That  insect  is  much  more  slender,  has  a  relatively  longer  beak,  different 
elytral  sculpture  and,  according  to  Scudder*s  figure,  the  abdominal  segments 
are  not  of  the  same  proportions.  In  my  figures,  the  lines  representing  the 
elytral  striae  are  to  be  taken  as  indicating  the  courses  but  not  the  width. 
The  punctuation  is  shown  only  in  part,  since  it  is  obscured  over  much  of 
the  elytral  area. 

Cr3rptorhynchu8  Illiger. 

i 

C.  coloradensis  n.  sp.  (Plate  III,  Figs.  6,  7  and  8.)  Form  elongate,  especially 
as  to  the  elytra.  Head  almost  entirely  concealed  by  the  prothorax,  finely  closely 
punctate  near  the  eye  which  is  quite  small  and  subelliptical.  Beak  nearly  straight, 
rather  broad  in  profile,  the  base  damaged,  but,  so  far  as  can  be  seen,  tapering  to  the 
tip  from  a  point  at  about  apical  two  thirds,  moderately  strongly  striate  and  finely 
roughened.  Antenna  showing  five  funicular  joints,  subequal  in  length,  approximately 
as  broad  as  long  except  the  last  one,  which  is  a  little  wider,  club  elUptical,  pointed, 
three  jointed,  as  long  as  the  four  preceding  joints  of  the  funicle.  Prothorax  short, 
form  apparently  badly  distorted,  but  seemingly  with  strong  post-ocular  lobes. 
Surface  deeply,  finely  and  extremely  closely  but  not  confluently  punctured,  each 
puncture  with  fine  stria*  at  bottom.  Elytra  also  somewhat  distorted  but  long,  finely 
punctato-striate,  the  stnse  shallow,  the  punctures  strongly  longitudinal,  scarcely 
if  at  all  wider  than  the  striae  and  moderately  well  impressed,  interstitial  spaces  nearly 
flat,  broad  (three  or  four  times  as  wide  as  the  stria;),  with  scattered  fine  punctures 
and  marked  with  a  minute  feathery  fan-shaped  alutaceous  sculpture  due  probably 
to  the  impressions  of  striated  scales.  Each  of  these  little  alutaceous  patches  is 
practically  equivalent  in  size  to  one  of  the  strial  punctures,  or  a  little  less,  and  in 
some  cases  they  encroach  on  the  stria;.  Underside  of  the  body  finely  closely  punc- 
tured, the  punctures  w^ith  fine  lines  similar  to  those  on  the  presumed  scale  impres- 
sions of  the  elytra,  the  abdominal  sculpture  a  little  finer  than  the  thoracic.  Legs 
wanting  except  a  detached  portion  of  what  I  take  to  be  a  fore  tibia,  of  fairly  stout 
build,  and  two  joints  of  a  hind  tarsus.  Length,  exclusive  of  the  rostrum,  5.90  mm.; 
of  the  beak,  about  1.85  mm. 
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Station  number  14.  Collected  by  Geo.  N.  Rohwer.  The  tjrpe  is  in  the  Museum 
of  the  University  of  Colorado. 

I  place  this  strange  weevil,  known  only  from  the  single  specimen,  in  the 
genus  Cryptorhynchus  in  its  broad  sense.  It  bears  a  general  resemblance 
to  some  of  the  large  tropical  Cryptorhynchids  which  have  a  similarly, 
though  less  exaggerated,  short  thorax.  The  generic  reference  is  also  borne 
out  by  the  presence  of  post-ocular  lobes,  the  short  third  and  fourth  abdomi- 
nal segments,  the  beak  structure  and  the  antennie.  Nothing  approaching 
it  is  to  be  found  in  Dr.  Scudder's  memoir.  The  figures  will  give  an  idea 
of  the  outline  of  the  body  and  the  courses  of  the  striee,  except  at  the  apex 
where  they  are  obscure.  Details  of  the  strial  punctuation  and  of  the 
presumed  scale  marks  are  also  shown. 

C.  fallii  n.  sp.  (Plate  III,  Fig.  9.)  Form  stout.  Head  with  fine  close  punctu- 
ation becoming  somewhat  rugose  laterally.  Eye  elliptical,  close  to  the  base  of  the 
beak.  Rostrum  nearly  straight,  apparently  with  a  rather  strong  constriction  at 
base,  median  part  wider  than  the  basal,  surface  finely  closely  punctate,  scrobe  about 
straight,  moderately  deep  and  terminating  just  before  the  eye.  Prothorax  a  little 
more  than  half  as  long  as  high,  dorsal  outline  not  distinguishable  on  account  of  the 
condition  of  the  stone,  front  margin  with  distinct  though  not  very  strong  ocular  lobe, 
surface  closely  though  not  confluently  punctured,  the  puncta  of  moderate  size, 
becoming  smaller  near  the  lower  margin.  Elytron  a  little  more  than  twice  the  length 
of  the  prothorax,  and  about  one  and  a  half  times  as  long  as  wide,  deeply  striate,  the 
strise  with  rather  small,  distinct,  well  separated,  subcircular  punctures,  the  intersti- 
tial spaces  convex  and  strongly  alternating  in  height.  There  is  evidence  of  punctu- 
ation on  the  interspaces  as  well  as  in  the  stria;  but  the  exact  nature  of  this 
interstitial  sculpture  is  not  easily  made  out.  The  appearance  is  that  the  flatter  in- 
terspaces have  a  double  row  of  fine  circular  punctures,  the  more  convex  ones  a  single 
median  row  of  rather  shallow  transverse  depressions  giving  a  scabrous  effect.  Abdo- 
men and  sternal  pieces  of  the  meso  and  metathorax  punctured  similarly  to  the  disk 
of  the  prothorax  but  a  little  less  strongly.  Legs  more  finely  punctate.  As  far  as 
can  be  seen,  the  thighs  are  not  toothed.  Length,  exclusive  of  rostrum,  4.90  mm.; 
of  beak,  about  1.65  mm. 

Station  number  14.  Collected  by  Mrs.  W.  P.  Cockerell.  The  type  and  only 
specimen  (in  obverse  and  reverse)  is  in  the  Museum  of  the  University  of  Colorado. 

In  a  general  way  this  beetle  resembles  the  figure  of  Grralophus  disccssvs 
Scudd.,  but  that  genus  is  said  to  be  without  post-ocular  lobes.  There  are 
several  points  of  disagreement  in  the  specific  characters  as  well.  I  have 
felt  fairly  safe  in  assigning  the  present  species  to  Cryptorhynchus  in  the  broad 
sense  used  by  Illiger,  but  have  not  cared  to  attribute  it  to  any  of  the  more 
restricted  groups  into  which  that  genus  has  been  divided.  The  form, 
sculpture,  alternation  of  elytral  intervals,  beak  structure  and  ocular  lobes 
are  all  Cryptorhynchine.  In  reference  to  the  figure,  the  lines  representing 
the  striae  are  intended  merely  to  indicate  their  course,  and  relative  positions. 
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These  details  and  those  of  the  punctuation  (which  is  shown  only  on  those 
parts  of  the  elytra  where  best  preserved)  were  made  with  the  camera  lucida. 

The  species  is  named  for  Mr.  H.  C.  Fall  of  Pasadena,  California. 

C.  karri  Scudd,  Seems  to  have  been  fairly  abundant.  Two  paired 
specimens  come  from  Station  number  13,  S.  A.  Rohwer:  two  others  are 
from  Station  number  14,  Geo.  N.  Rohwer:  and  another,  single,  is  from 
Station  number  17,  Mrs.  W.  P.  Cockerell. 

Baris  Germ. 

B.  hoveyi  n.  sp.  (Plate  IV,  Figs.  5,  6  and  7.)  Form  moderately  elongate,  recall- 
ing some  of  the  recent  species  of  Ldmnobaris.  Head  small,  finely  punctate,  beak 
slender,  rather  long,  slightly  and  regularly  curved,  not  tapering  much.  Eye  rather 
large,  transverse.  Antenna  with  the  first  funicular  joint  longer  than  the  third  and 
fourth  united,  club  somewhat  elliptical.  Prothorax,  in  profile,  a  little  higher  than 
long,  tapering  arcuately  and  regularly  to  apex,  back  and  breast  pursuing  similar  but 
reversed  curves,  punctuation  coarse  and  close,  deep,  but  scarcely  at  all  confluent, 
the  punctures  circular,  stronger  on  the  sides  near  the  breast.  Elytra  moderately 
long,  back  only  moderately  arched,  striate,  the  stris  with  extremely  deep  coarse 
round  punctures,  those  of  each  stria  separated  by  less  than  half  their  own  diameters, 
but  a  little  more  distant  from  those  in  the  adjoining  rows.  Towards  the  sides  and 
apex,  the  punctuation  is  finer.  Interstitial  spaces  somewhat  convex,  each  with  a 
row  of  smaller  punctures  as  shown  in  the  detail  figure,  these  small  punctures  showing 
more  plainly  on  each  alternate  interspace.  Underside  of  meso  and  metathorax 
punctured  similarly  to  the  prothorax,  abdominal  sculpture  indistinct,  probably  on 
account  of  the  state  of  preservation.  Legs  short,  stout,  and  rather  evidently  punc- 
tured.    Length,  exclusive  of  rostrum,  2.75  mm. 

Station  number  14.  Collected  by  S.  A.  Rohwer.  The  type  is  in  the  American 
Museum  of  Natural  History. 

Represented  by  a  single  specimen  in  good  preservation.  Among 
Scudder's  species,  this  compares  only  with  B,  matura  which  differs,  if  we 
may  rely  upK)n  the  figures  and  description,  in  having  the  strial  punctures 
somewhat  longitudinal  and  closer  together,  while  the  interstitial  spaces  are 
impunctate.     The  generic  reference  is  to  be  understood  in  the  broad  sense. 

Named  for  Dr.  E.  O.  Hovey,  of  the  American  Museum  of  Natural 
History. 

B.  schucherti  n.  sp.  (Plate  IV,  Figs.  3  and  4.)  Preserved  in  profile.  Form, 
in  this  view,  subparallel,  moderately  stout.  Head  very  finely  sculptured,  a  slight 
punctulation  being  visible  under  considerable  magnification.  Eye  not  definable, 
beak  stout,  slightly  curved.  Prothorax  long,  closely  and  rather  coarsely  but  not 
deeply  punctured  on  the  discal  area,  more  finely  near  the  sides  and  front.  Elytra 
a  little  less  than  one  and  one  half  times  as  long  as  the  prothorax,  regularly  but  not 
very  deeply  striate,  strise  punctured,  punctures  circular,  moderately  deep,  flat  bot- 
tomed, a  little  more  widely  spaced  in  the  rows  nearest  the  outer  margin,  so  that  while 
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the  punctures  of  a  discal  row  are  separated  by  about  their  own  diameters,  those  of 
the  rows  near  the  margin  are  sometimes  distant  half  as  much  again.  The  rows  are 
separated  by  twice  the  diameters  of  the  punctures.  The  interstitial  spaces  are  about 
flat  and  apparently  finely  punctulate  or  roughened.  Underside  rather  faintly  and 
moderately  closely  punctate,  a  little  more  strongly  on  the  thoracic  than  on  the 
abdominal  segments.    Legs  wanting.    Length,  excluding  rostrum,  4.20  nmi. 

Station  number  17.  Collected  by  Mrs.  W.  P.  Ck>ckerell.  The  type,  showing 
obverse  and  reverse,  is  in  the  Museum  of  the  University  of  Colorado. 

This  beetle  is  much  larger  than  any  of  the  species  of  Baris  described 
from  Florissant  by  Dr.  Scudder.  It  differs  from  all  of  them  in  so  many 
details  that  there  is  not  the  slightest  danger  of  confusion.  The  generic 
assignment  must  be  understood  as  referring  to  Baris  in  the  wide  sense, 
since  the  antennal  characters  cannot  be  studied.  The  peculiar  jointed 
appearance  of  the  pronotum  may  be  due  to  cracking  or  to  some  shifting 
of  the  opfK)site  and  underlying  thoracic  walls.  The  abdomen  appears  to 
have  the  tip  broken  oflP,  the  segments  beyond  the  second  are  not  definable. 
The  representation  of  the  elytral  strife  in  the  outline  figure  is  intended  to 
show  their  courses,  the  detail  of  the  punctuation  being  shown  on  a  higher 
scale  in  another  drawing. 

I  give  this  species  the  name  of  Prof.  Chas.  Schuchert  of  Yale  University. 

B.  maturo  Scudd.  (Plate  IV,  Fig.  2.)  Form  rather  stout,  body  de- 
cidedly less  than  twice  as  long  as  high,  dorsal  line  only  moderately  and 
evenly  arcuate.  Head  of  moderate  size,  finely  closely  punctate,  the  punc- 
tures circular,  beak  slightly  arcuate,  striate  and  finely  roughened,  not 
strongly  tapering,  a  little  longer  than  the  prothorax.  Eye  close  to  the  base 
of  the  beak,  slightly  elliptical  and  oblique.  Prothorax  twice  as  h'gh  as  long, 
strongly,  not  very  finely,  closely  punctured,  the  punctures  circular  and 
regular,  much  larger  than  those  of  the  head. 

Station  number  14.     Collected  by  S.  A.  Rohwer. 

A  specimen,  with  reverse,  agrees  well  with  the  description  and  detail 
figure  of  this  species  as  given  by  Dr.  Scudder.  However,  since  my  example 
is  preserved  in  profile  while  his  was  in  dorsal  view,  I  thought  it  well  to  give 
the  above  notes  and  a  figure  to  supplement  his.  This  will  allow  the  species 
to  be  compared  more  exactly  with  others  known  from  Florissant,  all  of 
which  seem  to  have  been  described  by  Dr.  Scudder  from  profiles. 

Balaninus  Germ. 

B.  eztinctUB  n.  sp.  (Plate  IV,  Figs.  13,  14  and  15.)  Form  moderately  robust, 
obtuse  at  both  end.s.  Head  large,  moderately  coarsely  and  fairly  closely  punctured 
above,  finely  rugose  on  the  lower  parts  of  the  cheek.  Eye  elliptical;  transversely 
obhque.  Beak,  measured  on  the  chord  of  the  lower  arc,  slightly  more  than  half  the 
combined  length  of  the  thorax  and  elytra,  moderately  and  nearly  regularly  arcuate, 
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surface  finely  roughened,  aerobe  deep.  Prothorax  short,  distinctly  more  than  twice 
as  high  as  long,  disk  and  upper  part  of  the  side  with  moderate  sized  circular  punctures, 
regularly  disposed  and  separated  by  approximately  their  own  diameters,  becoming 
gradually  finer  and  more  widely  separated  ventro-laterally.  Elytra  about  three 
and  one  half  times  as  long  as  the  prothorax,  rather  finely  punctate  in  strise,  stris 
seemingly  finely  impressed,  the  punctures  circular  and  widely  spaced,  as  shown  in 
the  detail  figure.  Underside  punctured  similarly  to  the  prothoracic  disk,  but  more 
finely  on  the  abdominal  segments.  Legs  with  moderately  strongly  clavate  thighs, 
not  visibly  toothed,  tibis  slender.     Length,  exclusive  of  rostrum,  2.40  mm. 

Station  number  17.  Collected  by  Mrs.  W.  P.  CJockerell.  The  type  is  in  the 
Museum  of  the  University  of  Colorado. 

The  single  specimen  at  hand  indicates  that  this  insect  was  not  closely 
related  to  those  described  by  Scudder,  being  much  smaller  than  any  of 
them.  It  may  approach  the  European  species  of  BcJanobiua  but  seems  to 
have  shorter  legs. 

B.  restrictus  Scudd.  The  collection  contains  three  specimens  of  a  fine 
large  Balanintut  from  Station  number  14  and  20,  represented  by  obverses 
and  reverses,  as  well  as  another  example  from  Station  number  14  in  reverse 
only.  One  of  these  is  preserved  on  the  flat,  the  remainder  are  side  views. 
All  agree  in  having  a  relatively  short  beak,  about  3.50  mm.  long,  the  out- 
line of  which  varies  somewhat  in  curvature  but  most  closely  approximates 
the  figure  of  B,  restridus  "Scudd.,  which  species  is  also  closely  imitated  in 
form  and  elytral  structure.  In  length,  they  vary  from  7.00  to  9.50  mm. 
I  do  not  find  well  marked  characters  for  separation  and  have  therefore 
assumed  that  they  represent  but  one  species,  which  I  have  assigned  as  above. 

B.  minusculoides  Wickh.  (Plate  III,  Fig.  2.)  A  figure  of  this  species 
is  given  to  supplement  the  description.  No  additional  .specimens  have 
come  to  hand. 

B.  xninusculus  Sciuld,  One  specimen  from  Station  number  14,  S.  A. 
Rohwer:  one  from  Station  number  17,  Geo.  N.  Rohwer:  and  another  from 
the  same  place,  Mrs.  W.  P.  Cockerell. 

Sc3rphophoru8  Schdnh. 

S.  fossioniB  Scudd,  Station  number  14,  S.  A.  Rohwer,  a  paired  speci- 
men. This  shows,  in  the  reverse,  that  the  ridges  corresi>onding  to  the 
elytral  striae  are  slightly  interrupted  at  short  and  regular  intervals,  in- 
dicating that  the  striae  were  faintly  punctate.  The  prothorax  also  shows 
a  fine  punctuation. 

Cratoparis  Schank. 

C.  adumbratua  Wickh,  (Plate  I,  Fig.  2.)  The  figure  will  show  the 
outline  and  the  courses  of  the  elytral  lines  of  punctures,  but  these  lines  are 
very  nearly  obliterated  over  a  great  part  of  the  surface  in  the  unique  type. 
The  nature  of  the  punctuation  is  shown  over  a  small  area  only. 


1912.J  Wickkam,  FossU  CoUopUra  from  Flarisaant,  Col.  55 

EXPLANATION  OF  PLATES. 

Plate  I. 

Fig.  1.  Otiorhynchites  florissantensis  Wickh. 

**    2.  Cratoparis  adumbratus  Wickh. 

''    3.  Ophryastes  championi  n.  sp. 

"    4.  Cleonus  rohweri  Wickh. 

Plate  II. 

Fig.  1.  Ophryastites  miocenus  n.  sp. 

''    2.  Magdalis  striaticeps  Wickh. 

"    3.  Cleonus  estriatus  n.  sp. 

"    4.  Cyphus  subterraneus  Wickh. 

Plate  III. 

Fig.  1.  Conotrachelus  florissantensis  n.  sp. 

**    2.  Balaninus  minusculoides  Wickh. 

"    3.  Coniatus  differens  n.  sp. 

"4.  "  "       detail  of  elytral  punctuation. 

"    5.  Toxorhynchus  grandis  Wickh. 

**    6.  Cryptorhynchus  coloradensis  n.  sp. 
"    7.  "  "  detail  of  antenna. 

"    8.  "  "  "     of  elytral  punctuation  and  scales. 

"    9.  '*  fallii  n.  sp. 

Plate  IV. 

Fig.  1.  Dorytomus  vulcanicus  n.  sp. 

"    2.  Baris  matura  Scudd. 
"    3.         "     schucherti  n  sp. 

"4.         "  "         detail  of  elytral  punctuation. 

"    5.         "     hovejri  n.  sp. 
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Article  V  — NOTES  ON  THE  TERTIARY  DEPOSITS  OF  THE  BIG- 
HORN BASIN. 

By  W.  J.  Sinclair,  Princeton  University,  and  Walter  Granger, 
American  Museum  of  Natural  History. 
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INTRODUCTION. 

In  continuing,  during  the  summer  of  1911,  investigations  begun  the 
preceding  year  on  the  Tertiary  deposits  of  the  Bighorn  basin  in  northwestern 
Wyoming,  a  number  of  new  facts  have  come  to  light  which  it  is  deemed 
advisable  to  publish.  The  presentation  of  these  data  may,  however,  be 
prefaced  to  advantage  by  a  brief  statement  of  the  stratigraphy,  structure 
and  lithology  of  the  basin  deposits,  and  of  the  special  problems  relating 
thereto  which  we  have  attempted  to  solve. 

The  drainage  area  of  the  Bighorn  River  is,  structurally,  a  region  of  down- 
warp,  inclosed  more  or  less  completely  to  the  east,  south  and  west  by  moun- 
tains of  upwarp.  The  basin  so  formed  is  underlain  by  all  the  members  of 
the  Rocky  Mountain  section  from  the  Archaean  to  the  Fort  Union  and  has 
been  filled  by  a  conformable  series  of  clay,  sand  and  gravel  beds  subdivided 
on  palseontological  evidence  inlo  the  Knight  formation  (Wasatch),  the 
Lysite  and  Lost  Cabin  formations  (Wind  River),  all  three  known  from  their 
fossils  to  be  Lower  Eocene  in  age,  the  Tatman  formation,  a  name  which  we 
propose  for  certain  lignitic  shales  and  sandstones  overlying  the  Lost  Cabin 
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formation  and  of  doubtful  age,  and,  finally,  various  gravek  capping  the 
Tertiary  section  which  it  has  not  been  deemed  advisable  to  name.  As 
announced  in  an  earlier  publication,^  microscopic  examination  of  these 
sediments  undertaken  with  the  object  of  determining  the  origin  of  the 
materials  composing  them  has  shown  that  they  have  all  been  derived  from 
the  older  rocks  of  the  mountains  and  have  been  transported  into  the  inter- 
montane  basin  by  streams.  They  represent,  therefore,  the  waste  of  the 
mountains  accumulated  since  the  deformation  of  the  Fort  Union,  on  the 
uptilted  edges  of  which  the  Knight  formation  rests  unconformably.  The 
Eocene  clays  are  brilliantly  colored  and  exhibit  a  more  or  less  regular  alter- 
nation of  red  and  pale  blue  (yellow-weathering)  bands  of  variable  thickness 
and,  frequently,  of  great  horizontal  extent.  The  colors  seem  to  depend  on 
the  amount  of  iron  present  in  the  clays,  the  red  variety  carrying,  in  the  two 
analyses  which  have  been  made,  one  and  one-half  percent  more  iron  than 
the  blue.  We  have  suggested  that  the  accumulation  and  oxidation  to 
hematite  oF  the  excess  of  iron  salts  in  the  red  clays  may  have  occurred  dur- 
ing dry  climatic  cycles  and  that  the  blue  clays  were  deposited  under  moister 
conditions  less  favorable  to  the  concentration  and  oxidation  of  the  iron. 
That  the  deformative  stresses  which  flexed  the  older  rocks  into  their  basin 
structure  continued  to  act  after  the  deposition  of  the  Tertiary  sediments 
filling  the  basin  is  shown  by  the  presence  of  marginal  anticlines  and  syn- 
clines  and  the  general  centripetal  dip  of  the  entire  Lower  Eocene  series. 
The  field  work  of  the  season  just  past  shows  that  flexing  of  the  basin  deposits 
occurred  after  the  deposition  of  the  Tatman  formation,  which  is  post-Wipd 
River  in  age. 

The  following  report  is  merely  a  supplement  to  the  already  published, 
fuller  presentation  of  the  subject. 


NEW   FACTS   REGARDING   THE   TERTIARY   STRATIGRAPHY 

OF  THE  BASIN. 

A  Vertebrate  Faunal  Horizon  near  the  Top  of  the  Fort  Union  (?). 

McCuUoch  Peak  (Map,  Fig.  1)  is  a  residual  butte  with  three  summits, 
approximately  6200  feet  high,  and  compK)sed  entirely  of  Eocene  clays  and 
sandstones.  Structurally,  it  is  synclinal^  the  beds  dipping,  with  minor 
irregularities,  toward  the  central  peaks.  This  syncline  probably  owes  its 
existence  to  the  same  causes  which  produced  the  Elk  Creek  anticline  dis- 


1  Eocene  and  Oligocene  of  the  Wind  River  and  Bighorn  Basins.     Bulletin  American 
Museum  of  Natural  History.  Vol.  XXX.  pp.  83-117. 1911. 
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covered  last  year,  namely  mountain  uplift  accompanied  by  compression 
and  flexing  of  the  marginal  portion  of  the  intermontane  trough.  Banded 
clays  are  found  to  the  very  summit.  The  lowest  beds  rising  above  the  broad 
bench  on  the  south  side  of  the  Shoshone  opposite  Ralston  and  Powell  con->> 
tain  Systemodon  and  are,  therefore,  referable  to  the  Knight  formation. 
At  higher  levels  the  Wind  River  may  occur,  but  fossils  are  scarce  and  the 
region  is  so  rough  and  inaccessible  that  we  have  not  yet  been  able  to  verify 
this  assumption.  It  is  known,  however,  that  the  lignitic  beds  which  we 
propK)se  to  call  the  Tatman  formation  overlying  the  Wind  River  on  Tatman 
Mountain,  are  not  present  on  McCulloch  Peak.  Due  east  from  the  lower 
end  of  the  Irma  ditch,  on  the  southwest  slopes  of  the  peak,  the  red-banded 
Knight  beds  with  Eohippus  and  other  characteristic  fossils  rest  on  a  series 
of  bluish  shales  or  clays,  with  one  or  two  pink  bands,  overlain  by  a  heavy 
yellow-brown  sandstone  (Plate  V).  These  beds  dip  at  a  steeper  angle 
(21°-23°)  than  the  banded  clays  above,  although  in  the  same  general 
northwesterly  direction,  and  are  slightly  discordant  with  them  in  strike. 
Apparently  the  two  series  are  unconformable.  Fisher's  map  ^  includes  the 
bluish  beds  below  the  banded  series  in  his  "  Laramie  and  associated  "  forma- 
tions, now  known  to  be  in  large  part  Fort  Union.  At  a  locality  on  the 
southwest  slopes  of  McCulloch  Peak  shown  in  the  accompanying  photo- 
graph (Plate  V),  about  a  mile  due  east  of  the  point  where  the  W^asatch- 
Fort  Union  contact  line  crosses  the  Shoshone  River  (see  map),  245  feet 
stratigraphically  below  the  contact  with  the  red-banded  beds,  the  following 
vertebrates,  determined  by  Dr.  W.  D.  Matthew,  were  found  in  the  so-called 
"  Laramie  and  associated,"  probably  the  top  of  the  Fort  Union : 

Phenacodus  sp.,  cf.  prinugvuSf  one  specimen. 
Phenacodont,  small  form,  two  specimens. 
Miacid,  cf .  Vassacyon^  one  specimen. 
?Plagiaulacid  or  Insectivore,  one  specimen. 
?Coryphodon,  one  specimen. 
Creodont,  indet. 
Bird,  indet. 

What  is  believed  to  be  the  same  faunal  horizon  occurs  on  the  north  side 
of  the  Shoshone  River  in  the  bluffs  opposite  Ralston  station  on  the  Burling- 
ton railroad  where  the  beds  seem  to  dip  below  the  Systemodon  horizon  on 
the  south  side  of  the  river.  From  these  bluffs  a  partial  skeleton  of  a  new 
species  of  Limnocyon  was  obtained  and  also  some  teeth  and  limb  bones  of  a 
medium-sized  Phenacodiis.  The  Limnocyon,  although  a  new  species,  does 
not  seem  to  be  primitive,  as  compared  with  forms  already  known  from  the 
Bridger. 
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To  the  northwest  of  Ralston  on  Big  and  Little  Sand  Coulee  (Map, 
Fig.  1),  the  following  forms,  determined  by  Dr.  Matthew,  were  obtained  from 
beds  believed  to  be  the  same  as  those  exposed  below  the  Knight  formation 
on  the  southwest  slopes  of  McCuUoeh  Peak: 

Phenacodus  sp. 

Pkenacodus  sp.,  cf.  hemicontis. 

Phenacodus  sp.,  cf.  primonms. 

Didjfmictis  cf.  leptomylus. 

tPaUxonidis  sp. 

Esthonyx  sp.  indesc. 

?Small  Esthonychid. 

Edentate,  gen.  indesc.  (probably  Metacheiromyidie). 

Primate  or  Insectivore. 

Baihyopsia  sp. 

No  doubt  is  entertained  regarding  the  stratigraphic  position  of  the  fauna 
from  the  southwest  slopes  of  McCulloch  Peak.  At  the  other  localities,  the 
nearest  Systemodon-hesLving  beds  are  several  miles  distant  on  the  south 
side  of  the  Shoshone,  where  they  dip  toward  the  peak.  The  beds  north 
of  Ralston  and  the  exposures  on  Big  and  Little  Sand  Coulee  seem  to  bear 
the  same  relation  to  the  Systemodon  beds  on  the  north  side  of  the  McCulloch 
Peak  syncline  as  do  the  "  Laramie  and  associated  "  beds  on  the  south  side, 
namely  to  underly  the  Knight,  but  owing  to  the  discovery  in  them  of  Ltmno- 
eyon  and  Bathyopsis,  neither  of  which  has  heretofore  been  found  in  beds  as 
old  as  the  Knight,  we  feel  that  further  examination  of  the  stratigraphy  is 
desirable.  Should  the  beds  in  question  prove  to  be  older  than  the  Knight, 
and  it  be  deemed  advisable  to  give  them  a  formation  name,  they  may  be 
referred  to  as  the  Ralston  beds  or  Ralston  formation. 


The  Bi  -^falo  Basin  Section. 

1.  Distribution  of  the  Knight  Formation  (Wasatch), —  Early  workers 
in  the  Bighorn  basin  failed  to  recognize  more  than  one  formation  affording 
vertebrate  fossils,  the  so-called  Coryphodon  zone  or  Bighorn  Wasatch,  now 
known  as  the  Knight  formation.  The  discovery  of  Lamhdotherium  by  the 
Amherst  expedition  of  1904  and  its  localization  in  the  uppermost  leveb 
of  the  red-banded  clays  beneath  the  lignitic  beds  of  Tatman  Mountain  by 
the  American  Museum  party  last  year  demonstrated  the  presence  of  the 
Wind  River.  The  existence  of  the  Lysite  formation  beneath  the  Lamb* 
dotheriurn-hesiTing  levels  was  suspected  but  not  definitely  proved.  At 
that  time  we  assumed  that  the  extensive  Buffalo  Basin  exjwsures  south  of 
Tatman  Mountain  in  the  drainage  area  of  Dry  Cottonwood  Creek,  better 
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known  as  Fifteen-mile,  would  prove  to  be  Knight.  Much  to  our  surprise 
we  have  found  sufficient  palsontologicitl  evidence  to  show  conclusively 
that  they  are  referable  to  the  Lysite  and  Lost  Cabin  formations. 

The  Knight  formation  is  exposed  in  the  valley  of  the  Gray  Bull  from  a 
point  about  five  miles  west  of  Fenton  (see  map.  Fig.  1)  to  the  contact  with 
the  Fort  Union  near  Basin  and  on  the  west  side  of  the  Bighorn  as  far  south 
as  the  mouth  of  Fifteen-mile  and  beyond.  On  going  up  Fifteen-mile  suc- 
cessively younger  formations  are  found  to  overlap  the  Knight,  first  the 
Lysite,  characterized  by  the  frequent  occurrence  of  HejAodon  and  the  entire 
absence  of  Syatemodon  or  Lambdotkerium,  then  the  Lost  Cabin  with  both 
Lambdotkerium  and  EoHtanops  and,  finally,  on  the  highest  bu ttes  in  the  basin, 
the  lignitic  lieds  of  the  Tatman  formation.  Where  the  contact  between  the 
Knight  and  the  Lysite  in  Buffalo  l»asin  should  be  drawn  on  the  map  is 
somewhat  doubtful  as  it  depends  on  the  presence  or  absence  of  certain 
none-too-abundant  fossils  in  a  conformable  series  of  beds  and  not  on  strati- 
graphic  or  lithologic  differences.     It  certainly  lies  well  to  the  eastward 


thP  top  or  Tatman  Mminialn  toward  MnctpetsB,  showing  overlap  of  the  Wind  River  horlions 
iLysltrand  Lost  Cabin)  on  the  Kniiiht  formBtlon  (Wasatch),      No  no  scale 

of  the  intersection  of  the  main  branch  of  Fifteen-mile  with  the  large  dry- 
wash  coming  in  from  the  eastern  end  of  Tatman  Mountain  (see  map,  Fig.  1). 
Mapping  on  an  adequate  base  and  careful  collecting  must  be  done  together 
before  the  Ixmndaries  of  the  various  Tertiary  formations  in  this  area  can  be 
delineated. 

Although  the  Eocene  beds  have  been  uptilted  about  the  southwest 
margin  of  the  basin,  dipping  in  general,  with  the  exception  of  minor  flexures, 
toward  Tatman  Mountain,  we  have  not  been  able  to  find  any  exposures  of 
the  Knight  formation  in  this  area,  the  Wind  River  horizons  (Lysite  and 
Lost  Cabin)  apparently  overlapping  unconformably  on  the  Fort  Union 
and  entirely  concealing  the  Knight  as  represented  in  the  diagram  (Fig.  2). 
It  follows  from  this  that  Doctor  Loomis's '  section  from  near  Meetcetse 
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to  the  top  of  Tatman  Mountain  does  not  show  "  the  character  of  the  Wasatch 
deposits"  but  combines  four  elements,  the  Fort  Union,  Lysite,  Lost  Cabin 
and  Tatman  formations. 

2.  Distribution  of  the  Lysite  and  Lost  Cabin  Formations  (Wind  River). — 
On  the  north  side  of  the  Gray  Bull-Fifteen-mile  divide  southwest  of  Tatman 
Mountain  the  deeper  cutting  of  the  former  stream  has  incised  its  valley  in 
the  Knight  formation  while  on  the  divide  and  to  the  south  and  southwest 
of  it  younger  beds  occur.  The  Lost  Cabin  formation  is  exposed  on  the 
Gray  Bull-Fifteen-Mile  divide  and  on  all  sides  of  Tatman  Mountain  where 
it  may  be  readily  located  as  the  uppermost  325  feet,  more  or  less,  of  red- 
banded  beds  immediately  beneath  the  yellow  lignitic  shales  of  the  Tatman 
formation.  It  extends  across  Buffalo  Basin  to  the  south  of  Tatman  Moun- 
tain and  may  be  found  in  a  similar  position  beneath  the  Tatman  formation 
both  to  the  north,  south  and  east  of  Squaw  Buttes.  The  Lost  Cabin  forma- 
tion, as  at  present  defined,  includes  all  the  Wind  River  of  earlier  writers. 
The  existence  of  the  Lysite  was  not  known  previous  to  1904  when  the 
Amherst  expedition  made  the  first  collection  at  the  type  locality  on  Lysite 
Creek  and  Cottonwood  Draw  in  the  Wind  River  basin. 

With  the  deepening  of  the  valley  of  Fifteen-mile  down  stream,  toward 
the  east,  the  Lysite  formation  is  exposed  and  forms  the  great  field  of  bad- 
lands to  the  south  of  Tatman  Mountain.  Its  thickness,  scaled  from  photo- 
graphs, is  probably  not  in  excess  of  600  feet  and  may  be  less.  Like  the  Lost 
Cabin  formation  above  it,  it  can  be  separated  from  the  older  Knight 
formation  only  by  the  fossils  it  affords.  In  the  Gray  Bull  valley  it  may  be 
found  in  any  of  the  long  draws  south  and  southwest  of  the  McGee  ranch 
about  five  miles  below  the  Y  U  ranch  house  where  it  is  represented  by  brick- 
red  and  bluish  shales  interstratified  with  sandstone  lenses,  affording  sections 
indistinguishable  from  those  in  the  type  locality  on  Lysite  Creek  and  Cotton- 
wood Draw  north  of  Lost  Cabin  in  the  Wind  River  basin.  On  the  north 
side  of  Tatman  Mountain  south  of  St.  Joe  post-office  it  undoubtedly  is  repre- 
sented by  all  or  part  of  the  600  feet  of  sparingly  fossiliferous  beds  between 
the  Lamhdotheriuvi  zone  and  the  top  of  the  Knight  formation  with  its 
abundant  remains  of  Eohippus  (see  Plate  IX,  Fig.  2,  Bulletin  American 
Museum,  Vol.  XXX,  1911).  It  probably  caps  the  high  ridge  south  of  Elk 
Creek  also.  At  Fen  ton,  the  Gray  Bull  has  cut  below  the  base  of  the  Lysite, 
exposing  the  Knight. 

No  Wind  River  fossils  have  yet  been  found  on  the  north  side  of  the  Gray 
Bull,  but  it  is  highly  probable  that  they  will  be  found  in  the  upper  beds 
about  the  summit  of  McCulloch  Peak. 

3.  The  Tatman  Formation. —  We  propose  the  name  Tatman  formation 
for  a  hitherto  unnamed  series  of  yellowish  shales,  yellow-brown  and  gray 
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sandstones  and  lignite  beds  overlying  the  red-banded  Lost  Cabin  clays 
typically  developed  on  Tatman  mountain,  but  occurring  also  on  Squaw 
Buttes  and  on  the  divide  between  Fifteen-mile  and  Gooseberry  Creeks 
both  to  the  north,  south  and  west  of  the  buttes.  Wherever  the  contact  is 
exposed,  the  Tatman  formation  appears  to  be  conformable  with  the  Lost 
Cabin  beds  below.  It  has  not  been  found  north  of  the  Gray  Bull  River 
and  seems  to  have  been  entirely  eroded  from  this  portion  of  the  basin  Its 
thickness  is  estimated  by  Fisher  ^  as  about  600  feet. 

Microscopic  examination  of  the  coarser  Tatman  sediments  suggests 
that  their  source  was  the  same  as  that  of  the  underlying  Eocene  horizons, 
but  that  depositional  conditions  were  different  is  shown  by  the  scarcity 
of  channel  sandstones,  the  absence  of  color-banding  and  the  abundance 
of  impure,  gypsiferous  lignite  at  many  horizons  in  the  shales.  Some  of 
the  thicker  lignite  beds  have  attracted  attention  among  the  local  ranchmen 
as  a  source  of  blacksmith's  coal. 

With  the  exception  of  a  few  scraps  of  bone,  no  vertebrate  fossils  have  been 
found  in  the  Tatman  formation.  The  invertebrates  suggest  that  its  age  is 
probably  Eocene  and  possibly  Bridger. 

The  only  change  in  our  previously  published  diagrammatic  section  across 
the  Bighorn  basin  *  necessitated  by  the  work  of  the  past  sunmier  is  the  sepa- 
ration from  the  Wasatch  of  400  to  600  feet  of  beds  immediately  beneath 
the  Lambdotherium  zone,  which,  it  is  now  believed,  belong  to  the  Lysite. 


NEW  FACTS  REGARDING  THE  LITHOLOGY  OF  THE  TERTIARY 

SEDIMENTS. 

Gravel  Beds. 

The  discovery  of  thick  gravel  lenses  in  the  Knight,  Lysite  and  Lost 
Cabin  formations  is  one  of  the  most  important  additions  to  our  knowledge 
of  the  lithology  of  the  Tertiary  sediments  of  the  Bighorn  basin,  for  it  demon- 
strates conclusively  that  their  source  is  the  older  rocks  of  the  surrounding 
mountains. 

Gravel  lenses  interstratified  with  coarse  yellow-brown  sandstone  occur 
in  the  Knight  formation  on  the  south  side  of  Dry  Creek,  northwest  of 
Fen  ton  where  they  overly  clays  affording  Systemodon.  They  have  been 
seen  at  many  localities  in  the  Lysite  and  Lost  Cabin  formations  throughout 
Buffalo  Basin  (Plate  VI)  where  the  pebbles  seem  to  increase  in  size  toward 


*  Loc.  cit.,  p.  34. 

*  Bulletin  American  Museum.  Vol.  XXX.  Article  VII.  Fig.  2B. 


64  BvUelin  American  Museum  of  Natural  History.  [Vol.  XXXI, 

the  south  and  southwest,  due,  undoubtedly,  to  the  fact  that  we  are  there 
approaching  the  source  of  supply  of  the  material  composing  the  gravels. 
Almost  without  exception,  the  pebbles  are  quartzite  or  chert,  well  rounded, 
but  sometimes  flattened  with  the  flat  surfaces  lying  parallel  to  the  bedding 
planes  of  the  lens  (Plate  VI).  The  matrix  is  coarse  sand  with  calcareous 
or  ferruginous  cement.  In  one  of  the  chert  pebbles  from  a  gravel  lens  in 
the  Wind  River  near  the  Perkins  ranch  on  the  north  side  of  Gooseberry 
Creek,  a  fragment  of  a  coral  resembling  Fatoaites  was  found.  Pieces  of 
silicified  wood  were  also  noted  in  this  conglomerate.  These  gravels  are, 
unquestionably,  channel  dep>osits  laid  down  by  the  streams  which  drained 
from  the  mountains  during  the  Eocene  and  supplied  the  clays,  sandstones 
and  gravels  to  the  intermontane  trough.  Gravels  predominate  in  the 
southwestern  portion  of  this  trough  simply  because  the  Lysite  and  Lost 
Cabin  formations,  in  which  they  occur  most  abundantly,  have  been  re- 
moved by  erosion  farther  east  by  the  deep  cutting  of  the  Bighorn,  but  the 
absence  of  gravels  from  the  easterly  exposures  of  the  Knight  formation  is 
rather  remarkable. 


DATE  OF  THE  EOCENE   DEFORMATION  IN  THE   BIGHORN 

BASIN. 

As  Wind  River  fossils  have  not  yet  been  found  in  either  the  Elk  Creek 
anticline  or  the  McCulloch  Peak  syncline,  it  cannot  be  determined  whether 
these  marginal  flexures  were  produced  during,  before  or  after  Wind  River 
time.  That  they  were  probably  later  is  suggested  by  the  fact  that  the 
Tatman  formation  on  the  Gooseberry-Fifteen-mile  Creek  divide,  overlying 
what  is  probably  the  Lost  Cabin  formation,  has  been  tilted  up  with  the 
latter,  dipping  toward  the  center  of  Buffalo  Basin.  It  may  well  be  that 
this  accentuation  of  centripetal  dips  was  contemporaneous  with  the  develop- 
ment of  the  marginal  flexures  and  that  both  were  due  to  a  common  cause. 
Minor  flexures  have  been  noticed  in  the  Lost  Cabin  formation  on  the  divide 
between  the  Gray  Bull  and  Fifteen-mile  Creek  north  of  Parker  Spring. 


DATE  OF  DISSECTION  OF  THE  BASIN  DEPOSITS. 

W'here  the  Shoshone  River  cuts  through  the  Eocene  clays  west  of 
McCulloch  Peak,  the  lower  terraces  along  the  river  are  covered  with  water- 
worn  pebbles  and  boulders  of  volcanic  origin,  mainly  andesitic.  When 
representatives  of  pre-Tertiary  rocks  occur  they  are  always  well-rounded. 
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At  higher  levels,  the  character  of  the  terrace-mantle  changes  completely. 
Here  nothing  but  highly  angular  rain-etched  fragments  of  Palaeozoic  lime- 
stone are  to  be  found  varying  in  diameter  from  an  inch  or  less  to  masses 
several  feet  across.  Such  fragments  form  a  veneer  on  the  tops  of  the  higher 
terraces  out  in  the  badland  clays,  but  they  also  occur  far  above  the  level  of 
recognizable  terraces  on  the  tops  of  narrow  ridges,  6000  feet  above  sea  level, 
in  the  tremendously  rough  badland  country  to  the  west  and  southwest 
of  the  westerly  summit  of  McCulloch  Peak.  That  we  are  dealing  with 
Palseozoic  limestones  and  not  the  residual  fragments  of  a  Tertiary  deposit 
is  shown  by  the  fossil  corals  and  bryozoa  which  were  repeatedly  seen  weath- 
ering out  in  relief  on  the  solution-etched  surfaces.  Not  a  fragment  of  any 
rock  other  than  limestone  has  been  seen  in  these  higher  terraces  and  no  water- 
worn  material  of  any  kind.  High  up  on  the  west  slope  of  McCulloch  Peak 
an  east-west-trending  ridge  of  these  angular  blocks  crosses  the  badlands. 
The  ridge  is  six  feet  or  more  high  and  blocks,  large  and  small,  arc  piled  up 
together  in  a  symmetrical  rampart.  A  similar  mass  is  cut  across  by  the 
river  cliff  east  of  Corbett  station.  The  limestone  blocks,  falling  over  the 
cliff,  have  formed  a  talus  high  above  the  river,  readily  distinguishable  from 
the  rain-washed  slopes  of  the  surrounded  clays.  The  nearest  ledges  of 
Palaeozoic  limestone  are  at  least  fifteen  miles  to  the  westward  and  yet 
blocks  several  cubic  feet  in  volume  have  been  carrie<l  out  from  the  moun- 
tains, across  the  basin-filling  of  Eocene  clays  before  the  initiation  of  the 
erosion  which  has  so  deeply  dissected  it,  and  dropped  without  any  attempt 
at  assortment  according  to  size,  large  and  small  together,  and  without  any 
sign  of  water-wear.  One  block  near  Peter  Miller  spring  measures  approxi- 
mately six  by  eight  by  three  or  four  feet.  In  a  cut  bank  at  a  level  consider- 
erably  above  the  lowest  of  tlie  limestone-capped  terraces  highly  angular 
fragments  of  the  limestone  were  seen  imbedded  in  soft,  unstratified,  yellow- 
ish silt,  resembling  boulder  clay. 

A  brief  statement  of  the  facts  observed  was  presented  before  the  recent 
Washington  meeting  of  the  Geological  Society  of  America  and  the  trans- 
portation of  the  limestone  blocks  ascribed  to  glacial  ice.  Since  then,  corre- 
spondents have  offered  several  alternative  hypotheses,  suggesting  (1)  that 
the  fragments  may  represent  a  disintegrated  remnant  of  an  overthrust 
block  of  Madison  limestone  and  (2)  that  they  have  been  transported  by 
water  as  claimed  by  Trowbridge  ^  in  explaining  the  transportation  of  the 
enormous  blocks  of  granite  found  on  the  surfaces  of  the  piedmont  fans  in 
Owens  Valley.  There  is  no  evidence  for  such  extensive  overthrust  of  the 
Palaeozoic  series  on  the  Eocene  as  the  first  of  these  suggestions  necessitates 

»  Arthur  C.  Trowbridge.  The  Terrestrial  Deposits  of  Owens  Valioy.  California. 
Journal  of  Geology.  Vol.  XIX.  pp.  706-747.  1911. 


66  Bxdlelin  American  Museum  of  Natural  History.         [Vol.  XXXI, 

and,  for  the  second,  it  seems  difficult  to  assume  aqueous  transportation 
without  postulating  far  steeper  surface  gradients  than  seem  to  have  existed 
previous  to  the  dissection  of  the  Ekxjene  basin  filling. 

The  narrow-crested  boulder  ridges,  high  up  in  the  badlands,  suggest 
moraines.  The  terraces,  capped  only  with  angular  fragments  of  limestone, 
suggest  lacustrine  conditions  and  the  transportation  of  the  fragments  by 
floating  ice.  Unfortunately  the  problem  must  be  left,  for  the  present,  in 
this  most  unsatisfactory  condition,  for  lack  of  time  and  the  paleeontological 
objects  of  the  expedition  made  it  impossible  to  give  it  the  attention  which 
it  deserves. 

Since  the  limestone  blocks  were  deposited  over  the  floor  of  the  Ekx^ne 
basin,  a  tremendous  amount  of  dissection  has  taken  place,  resulting  in  the 
maze  of  canons  trenched  in  the  McCuUoch  Peak  mass  and  leaving  isolated 
limestone  blocks  perched  high  up  on  narrow  comb-ridges  far  above  the 
present  valleys.  This  dissection  may  possibly  be  an  event  of  Pleistocene 
time. 

That  considerable  erosion  may  have  occurred  in  the  Bighorn  basin  as  a 
whole  previous  to  the  deposition  of  the  limestone  blocks  is  suggested  by  the 
absence  of  the  Tatman  formation  and  its  overlying  gravels  in  the  McCulIoch 
Peak  area,  where,  as  already  stated,  the  limestone  blocks  rest  directly  on 
the  red-banded  pre-Tatman  clays.  This  does  not  alter  the  situation, 
however,  in  regard  to  the  canon-cutting  since  these  gorges  have  been  cut 
in  the  clays  beneath  the  limestone-block  capping.  That  this  is  younger 
than  the  andesitic  stream  gravels  on  the  top  of  Tatman  mountain  seems 
probable.  These  high-level  andesitic  gravels  apparently  antedate  the 
dissection  of  the  basin  and  are  a  remnant  of  a  gravel  sheet  spread  over  the 
floor  of  the  basin  at  the  close  of  its  depK)sitional  history.  They  must  not  be 
confused  with  the  low-lying  volcanic  gravels  found  along  the  Shoshone 
River  and  elsewhere.  These  are  much  younger  than  the  limestone-capped 
terraces.  Such  limestone  fragments  as  occur  in  them  are  invariably  water- 
worn. 

RfiSUMfi. 

1.  The  Lower  Eocene  sediments  of  the  Bighorn  basin  represent  the 
alluvial  filling  of  an  intermontane  trough  of  downwarp. 

2.  They  have  been  transported  from  the  surrounding  mountains  as 
shown  by  the  lithology  of  the  gravels,  sands  and  clays.  No  volcanic  ash 
occurs. 

3.  They  are  stream  transported  and  have  been  deposited  in  stream 
channels  or  spread  over  flood  plains.  No  evidence  in  favor  of  wind  trans- 
portation has  been  observed. 
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4.  The  Eocene  clays  are  banded  in  more  or  less  regular  alternation, 
red  and  blue.  This  may  be  due  to  climatic  causes  leading  to  concentra- 
tion of  iron  salts  and  their  oxidation. 

5.  The  beds  are  divisible  into  three  formations,  the  Knight,  Lysite 
and  Lost  Cabin,  readily  separable  by  their  fossils,  but  not  differing  litho- 
logically  and  conformable  throughout.  The  Wind  River  (comprising  the 
Lysite  and  Lost  Cabin)  is  confined  to  the  southwest  portion  of  the  basin 
(McCulloch  Peak  possibly  excepted)  and  has  been  removed  elsewhere  by 
erosion. 

6.  The  Lower  Eocene  formations  are  overlain  conformably  by  another 
set  of  beds,  containing  much  lignite,  the  Tatman  formation,  in  which  deter- 
minable vertebrate  fossils  have  not  yet  been  found.  Invertebrate  fossils 
suggest  that  it  may  be  of  Eocene  age,  possibly  Bridger. 

7.  The  Tatman  formation  is  overlain  by  andesitic  gravels  of  doubtful 
age,  of  which  but  a  remnant  on  the  top  of  Tatman  Mountain  is  preserved 
in  place. 

8.  Deformative  stresses  have  acted  on  the  basin  filling  after  the  deposi- 
tion of  the  Tatman  formation,  flexing  it  into  marginal  anticlines  and  syn- 
clines  and  increasing  the  centripetal  dip  of  the  beds. 

9.  The  major  dissection  of  the  basin  is,  probably,  a  comparatively  late 
event,  geologically  speaking,  perhaps  referable,  in  part,  to  the  Pleistocene. 
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Article  VI.— AN  UNUSUAL  SPECIMEN  OF  MYTILUS  MIDDEN^ 

DORFFII  GREWINGK,  FROM  ALASKA. 

By  L.  p.  Gratacap. 

Plate  VIL 

About  two  years  ago  Mr.  Alfred  H.  Dunham  of  Nome,  Alaska,  brought 
to  me  a  molluscan  fossil,  received  by  him  from  an  old  Spanish  sea  captain 
of  the  name  of  de  Soto,  who  had  found  it  on  one  of  the  islands  of  the  Alaskan 
Peninsula.  Its  excellent  preservation,  the  strongly  accentuated  features 
of  age,  seen  in  it,  and  an  apparent  newness  in  its  specific  character,  at  least, 
gave  it  an  especial  interest.  Later  examination  confirmed  the  impressions 
of  its  unusual  character,  and  its  identification  as  Mytilus  middendorffii 
Grewingk  was  made  by  Dr.  Dall. 

The  fossil  is  that  of  a  lamellibranch  shell,  consisting  of  the  right  and  left 
valves  which  have  been  separated,  and  somewhat  displaced  from  their 
original  relative  positions,  the  movement  tearing  apart  the  ventral  edges, 
slightly  reversing  or  deflecting  the  umbones,  and  disclosing  the  interior 
filling  of  gravel-like  cement,  in  which  quartz  grains  are  abundant  and  which 
shows  a  probably  coarse  clastic  sedimentation  in  the  matrix  formation 
from  which  this  shell  was  taken. 

A  superficial  glance  provoked  the  first  suspicion  that  the  shell  belonged 
to  the  Mytilidse  and  might  indeed  be  a  Modiola.  The  nucleal  shell  had  a 
mytiloid  shai>e,  but  the  development  of  a  short  rounded  shelly  cord  or 
ridge  (bourrelet),  curving  from  the  apex  to  the  edge  of  either  valve  appeared 
abnormal.  The  shell  had  developed  very  marked  old-age  characters,  and 
its  extended  numerously  ridged  or  corded  and  voluminous  ventral  areas, 
formed  evidently  a  dependent  pouch-like  extension  beyond  the  original 
oblong  or  elliptical  outlines  of  the  younger  shell.  Dr.  Dallas  letter  disclosed 
its  exact  reference.     He  wrote: 

"Your  fossil  is  a  much  distorted  specimen  of  the  Miocene  Mytilus 
middendorffii  Grewingk,  described  in  his  book  on  the  Geology  of  N.  W. 
America.  Normally  it  is  like  most  other  Mytili  except  that  it  has  three 
wide  plications  distally,  but  your  specimen  has  grown  in  an  arcuate  shape 
and  something  or  other  has  made  it  have  exaggerated  resting  stages,  like 
Botida  cinnamomea:  the  dental  ridge  near  the  beak,  which  is  present  in  all 
Mytili  is  exaggerated  and  made  conspicuous  by  the  arcuation.  There  is 
another  species  very  like  it  in  the  Pliocene  of  Oregon  which  I  named  after 
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Dr.  Condon  of  the  State  University.  I  don't  wonder  you  did  not  recognize 
it  as  a  Mytilus,  as  the  distortion  is  exceptionally  great,  and  the  beast  evi- 
dently had  a  hard  life  of  it." 

The  alteration  of  the  typical  shell  produced  by  distortion,  abnormal 
development,  old  age,  and  perhaps  interrupted  though  persistent  growth, 
merits  a  record  at  least  as  displaying  an  interesting  phase  in  fossil  molluscan 
disfiguration.     The  specimen  may  be  described  as  follows: 

Shell  oblong,  quadrate,  slightly  protuberant  posteriorly,  swollen  at  beaks, 
becoming  in  old  age  sacciform;  apical  outline  mytiloid,  elevated  dorsal  center  with 
curving  descending  edge  becoming  inflected  or  carinate  in  old  individuals,  through 
arcuation,  half  way  to  the  inferior  limits  of  the  shell,  the  lower  half  (in  the  specimen 
a  gerontic  feature)  forming  a  coliunnar  cavity,  compressed  and  throughout  striate 
with  undulating  lines  of  growth.  Surface  at  first  smooth  with  undulating  lines  of 
growth  which  are  strengthened  at  successive  intervals  into  shoulders  or  seminsalient 
folds,  which  become  crowded,  later  producing  a  coarsely  striate  surface.  Shell 
crossed  by  evident  anterior-posterior  furrows  or  plications  forming  with  the  lines 
of  growth  more  or  less  obsolescent  nodes,  these  latter  more  noticeable  in  the  earlier 
periods  of  the  shell.  Apparently,  in  the  specimen  described,  constriction  developed 
as  the  shell  increased  in  size  and  its  ventral  edge  lengthened,  making  a  lateral  shallow 
concavity.  The  "dental  ridge"  is  very  conspicuous,  being  a  round  thickened  crest 
or  cord,  developed  like  a  fold,  leaving  the  anterior  angle  of  the  umbo,  and  turning 
backward  in  a  semicircle.  The  strong  sculpture  or  successional  ridges  or  capes  over 
the  surface  of  the  valves  is  unusual,  and  if  persistent  in  many  individuals  would 
almost  constitute  a  varietal  feature  as  also  the  humped  up  effect  of  the  dorsal  outlines. 
When  compared  with  Grewingk's  figures  the  identity  of  the  two  phases  is  not  strik- 
ing, and  might  indeed  not  be  even  suspected,  though  it  is  also  obvious  that  the 
plicate  and  sulcate  surfaces  of  the  former  admit,  in  extreme  growth,  of  almost  inevit- 
able distortion. 

Grewingk's  specimens  came  from  Tonki  Cape  and  Igatskoi  Bay,  on 
Kadiak  Island;  de  Soto's  specimen  was  picked  up  on  the  hills  forming  the 
medial  ridge  of  the  Alaskan  peninsula  near  Cape  Seniavin. 


Description  of  the  Plate. 

Fig.  1.  Dorsal  view  of  specimen  showing  distortion  and  extension  of  the  shell 
and  ridgy  striation.     Nat.  size. 

Fig.  2.  Ventral  view  of  specimen  showing  separated  umbone,  and  the  strong 
"dental  ridge."     Nat.  size. 

Fig.  3.  View  of  one  valve  showing  "dental  ridge,"  and  the  prominent  growth 
stages.     Nat.  size. 

Fig.  4.     Mytilus  middendorffii  (from  Grewingk). 

Fig.  5.     Dorsal  view  (from  Grewingk). 

Fig.  6.    Ventral  view  (from  Grewingk). 
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Article  VII.—  MAMMALS  FROM  WESTERN  COLOMBIA. 

By  J.  A.  Allen. 

The  present  paper  is  based  on  a  collection  of  mammals,  numbering 
about  400  specimens,  representing  55  species,  made  in  the  Cauca  district  ^ 
of  western  Colombia  during  November  and  December,  1910,  and  the  first 
six  months  of  1911,  by  an  expedition  sent  out  by  this  Museum  for  the  pur- 
pose of  collecting  birds  and  mammals  and  studying  the  life  zones  and 
environmental  conditions  of  this  highly  diversified  and  hitherto  little 
studied  portion  of  South  America.  Mr.  William  B.  Richardson,  formerly 
employed  by  the  Museum  as  a  collector  in  Nicaragua,  was  engaged  for  a 
year  to  begin  what  was  hoped  to  be  a  thorough  biological  survey,  so  far  as 
bird  and  mammal  life  was  concerned,  of  the  Andean  region  of  southwestern 
Colombia.  He  reached  Buenaventura  early  in  November,  and  worked 
for  several  weeks  in  the  humid  coast  belt,  from  sea  level  to  about  2000  feet, 
and  later  in  the  Western  Andes  and  the  Cauca  Valley,  chiefly  at  altitudes 
of  from  5000  to  10,000  feet. 

Mr.  Frank  M.  Chapman,  Curator  of  Ornithology,  who  planned  the 
expedition  and  has  directed  its  work,'  joined  Mr.  Richardson  in  the  field 
March  27,  1911,  accompanied  by  Mr.  Leo  E.  Miller,  and  Mr.  Louis  A. 
Fuertes  as  artist,  since  to  gather  material  and  make  the  necessary  field 
studies  for  a  habitat  group  to  illustrate  the  bird  life  of  the  higher  Andes 
was  one  of  the  primary  objects  of  the  expedition.  Mr.  Chapman  was  thus 
able  to  plan  the  future  field  work  from  personal  knowledge  of  the  region, 
and  after  two  months'  of  reconnaissance  work  returned  to  New  York  with 
Mr.  Fuertes,  leaving  Messrs.  Miller  and  Richardson  in  the  field. 

As  already  stated,  this  report  on  the  mammals  is  based  on  the  collec- 
tions made  prior  to  the  end  of  July,  1911.  The  results  of  the  following  six 
months  work,  numbering  about  400  additional  specimens  of  mammals,  are 
in  transit  to  the  Museum.'  These  will  form  the  basis  of  a  second  paper  on 
the  Manmials  of  the  Museum's  Colombian  Expedition.    The  report  on  the 


>  With  the  exception  of  a  few  species  collected  along  the  Rio  San  Jorge,  to  the  northward 
in  Bolivar  Department. 

*  Mr.  Chapman  had  been  contemplating  an  expedition  to  this  region  since  the  late  Mr. 
J.  H.  Batty,  in  1898.  brought  to  this  Museum  a  small  collection  of  birds  and  mammals 
gathered  by  him  in  the  Upper  Cauca  Valley,  but  lack  of  funds  has  rendered  it  necessary  to 
defer  the  enterprise  ftx)m  year  to  year  awaiting  favorable  conditions. 

>  Since  this  was  written  they  have  reached  the  Museum,  and  a  preliminary  examination 
of  the  collection  shows  that  the  species  represented  are  in  the  main  additional  to  those 
previously  received. 
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birds,  by  Mr.  Chapman,  is  well  advanced  in  preparation,  and  will  comprise 
a  more  detailed  account  of  the  field  work  of  the  expedition. 

Tlie  principal  localities  at  which  mammals  were  collected  are  the  follow* 
ing: 

By  Richardson. 

8an  Jos6,  ooast  belt,  altitude  (at  which  collections  were  made),  200  feet,  Nov. 
29-Dec.  13,  1910. 

Log  Cisneros,  600  feet,  March  17-21. 

Caldas,  altitude  2000  feet,  east  of  San  Jos^,  Nov.  18-21. 

San  Antonio,  altitude  7000  feet,  Jan.  4-March  31,  1911  (on  the  Cali  River, 
near  Cali). 

Las  Lomitai,  altitude  5000  feet,  Feb.  26-March  13. 

By  MxUer. 

BCira  Floras,  altitude  6200  feet,  April  18-May  1  (Central  Andes  near  Palmira). 

Munchique  (Cerro  Munchique),  6000-8325  feet,  May  24-June  11. 

Cooal,  4000-6000  feet,  June  10-17. 

Qallera,  5700  feet,  June  28-July  13. 

La  Florida,  7000  feet,  July  8-18. 

Crest  of  Western  Andes,  40  miles  west  of  Popayan,  10,340  feet,  July  3-24. 

San  Jos^,  Los  Cisneros,  and  Caldas  are  in  the  torrid  coast  belt;  Mira  Flores  is 
on  the  western  slope  of  the  Central  Andes,  near  Palmira;  Munchique,  Cecal,  Gal- 
lera,  La  Florida,  and  "Crest  of  Western  Andes,"  are  all  near  Popayan,  and  all  are 
on  the  western  slope,  near  the  crest,  except  La  Florida,  which  is  east  of  the  crest. 

The  region  which  includes  these  localities  has  heretofore  been  only 
superficially  examined.  A  few  mammals  obtained  by  Mr.  J.  H.  Batty  in 
1898  have  formed  the  basis  of  several  species  described  by  Mr.  Oldfield 
Thomas,  Mr.  E.  W.  Nelson,  and  the  present  writer,  and  Mr.  Thomas  has 
described  several  species  collected  in  the  coast  belt  (Choc6  district)  by  Mr. 
M.  G.  Palmer  in  1908. 

Other  neighboring  localities,  wholly  outside  of  the  area  of  the  present 
paper,  at  which  mammals  have  been  previously  collected,  are  northern  and 
northw^estern  Ecuador  (Esmeraldas,  Quito,  etc.)  to  the  southward  and 
westward,  and  w^estem  Cundinamarca  and  the  Bogota  district  to  the  east- 
ward and  northeastward,  from  which  a  few  species  have  been  described, 
but  from  which  districts  no  very  large  collections  have  been  received. 

Considering  the  great  diversity  of  environment  presented  in  south- 
western Colombia,  due  to  great  differences  in  altitude  and  precipitation  at 
even  contiguous  localities,  and  the  merely  superficial  and  sporadic  field 
work  hitherto  done  here,  it  is  not  surprising  that  thorough  collecting  by 
modem  methods  has  disclosed  a  large  number  of  hitherto  unrecognized 
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forms  of  mammal  life,  which  it  has  seemed  necessary  to  describe  in  the 
present  paper.  Further  material  will  doubtless  show  that  several  others 
here  provisionally  referred  to  previously  known  species  will  require  new 
designations.  In  the  present  paper  the  following  18  forms  have  been 
characterized  as  new: 

Sylvilagus  f ulvescens.  Oryzomys  palmirse. 
Heteromys  lomitensis.  "        pectoralis. 

Reithrodontomys  milleri.  ''        (Oligoryzomys)  munchiquensis. 

Rhipidomys  mollissimus.  **  "  fulvirostria. 

"  similis.  "        (Melanomys)  obscurior  affinia. 

''  cocalensis.  Microxus  affinis. 

Thomasomys  cinereiventer.  ^peomys  fuscatiis. 

"  popayanus.  Sciunis  milleri. 

Neacomys  pusillus.  Blarina  (Cr3rptotis)  squamipes. 


DlDELPHIID^. 

1.    Marmosa  phasa  Thomas, 

One  specimen,  adult  male,  without  skull.  Las  Liomitas  (alt.  5000  ft.), 
Feb.  26  (Richardson).     Doubtfully  referred  to  this  species. 

2.    Marmosa  murina  Eeledoni  Goldman. 

Three  immature  specimens,  without  skulls,  San  Jos^  (alt.  200  ft.),  Nov. 
29  and  Dec.  5  (Richardson).     Doubtfully  referred  to  this  form. 

3.     Thylamys  caucsB  (Thomas), 

One  specimen,  San  Antonio  (alt.  7000  ft.),  subadult  male,  Jan.  12 
(Richardson).  This  specimen  is  from  very  near  the  type  locality  of  the 
species.^ 

4.    MetachiruB  opossum  melanurus  Thomas. 

Two  specimens  (one  a  skull  only),  Cocal  (alt.  4000  ft.),  July  12  (Miller). 

The  skin  greatly  resembles  M.  opossum  fiiscogriseus  Allen  but  it  is 
darker  with  the  tail  wholly  black  to  the  tip.  M.  grisccscens  Allen,  from 
the  Upper  Cauca  Valley,  is  a  quite  different  animal,  but  related  to  the  M. 
opossum  group,  of  which  further  material  may  show  it  to  be  a  subspecies. 


1  Marmoaa  cauca  Thomas.  Ann.  and  Mag.  Nat.  Hist.  (7),  V,  Feb.  1900,  p.  221. 
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5.    Didelphifl  paraffuayensis  andina  Allen. 

Twelve  specimens,  4  adult  and  8  young,  Munchique  (alt.  8225  ft.), 
May  25-June  6  (Miller).     All  but  two  are  in  the  black  phase. 

6.  Didelphifl  marsupialis  etensis  Allen. 

Three  specimens  (Richardson):  San  Jos^  (alt.  200  ft.),  Dec.  5  and  13, 
2  young  specimens;   Caldas  (alt.  2000  ft.),  1  adult  female. 

7.  Chironectes  minimus  (Zimmcrmann). 

Two  specimens:  Juanchito  (alt.  3500  ft.),  adult  male,  Aug.  13  (Miller); 
flat  skin,  purchased,  Palmira  (Richardson). 

Juanchito  specimen:  total  length,  695;  tail,  390;  hind  foot,  66.  Skull, 
total  length,  725;  zygomatic  breadth,  43. 

BRADYPODIDiE. 

8.    Brad3rpu8  ephippiger  Philippi. 

Two  specimens,  adult  male  and  female,  Rio  San  Jorge,  Dec.  12  and  20 
1911  (Mrs.  E.  L.  Kerr). 

DASYPODID.E. 

9.    Dasypug^  novemcinctus  Linnwu^, 
One  specimen,  Munchique  (alt.  7000  ft.),  June  11  (Miller). 

Cervid.e. 

10.     Mazama  tschudii  {Wagner). 

Two  specimens,  adult  female  and  young  male  in  spotted  coat,  Gallera 
(alt.  5700  ft.),  July  2  (Miller). 

These  specimens  are  referred  provisionally  to  this  species. 

»  On  the  use  of  Da$ypus  in  place  of  Tatu.  cf.  Thomas.  Proc.  Zool.  Soc.  London.  191 1 .  p.  111. 
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Leporid^. 
11.    SylvilagUB  (Tapeti)  fulyescens  sp.  nov. 

Type,  No.  32360,  9  ad.,  Belen  (alt.  6000  ft.),  Western  Andes,  July  28,  1911; 
coll.  Leo  £.  Miller. 

Much  smaller  than  either  S.  andinus  or  surdasUr  Thomas,  from  Ecuador,  de- 
scribed respectively  from  the  coast  region  and  the  Eastern  Andes. 

General  color  above  pale  fulvous  varied  slightly  with  black,  the  fur  being  slaty 
basally,  then  narrowly  banded  with  black,  followed  by  a  broad  band  of  buff,  with 
rather  inconspicuous  brownish  black  tips;  top  of  nose  with  a  broad  band  of  pale 
grayish  buff  varied  with  black-tipped  hairs,  becoming  pale  rufous  on  the  frontal 
region;  chin,  throat,  pectoral  region  and  middle  of  abdomen  white,  passing  into  a 
pale  buff  tint  laterally  and  on  the  inside  of  the  hind  limbs;  prepectoral  band  very 
pale  buff;  the  hairs  of  the  whole  ventral  surface  are  grayish  plumbeous  at  base; 
ears  pale  rufous  on  both  surfaces,  as  is  the  nape  patch;  fore  and  hind  feet  yellowish 
rufous,  the  soles  dusky;  the  very  short  tail  is  dusky  above,  pale  yellowish  rufous 
below. 

Total  length  (type  and  only  specimen),  328;  tail,  20;  hind  foot  (c.  u.),  81  (s.  u. 
73);  ear  (in  dry  skin),  40.  Skull,  greatest  length,  61.5;  zygomatic  breadth,  31; 
mastoid  breadth,  24;  interorbital  breadth,  13;  length  of  nasals  (diagonally),  25, 
greatest  breadth,  13.5;  palatal  length,  23;  breadth  of  palate,  10;  palatal  foramina, 
10  X  5;  upper  tooth-row  (at  alveolar  border),  12;  greatest  antero-posterior  diameter 
of  bulla,  9.4. 

The  type  is  a  fully  adult  female,  with  the  sutures  of  the  skull  well  closed.  The 
frontal  region  is  flat  but  not  concave  interorbitally;  the  postorbital  processes  are 
small,  narrow  and  pointed  and  diverge  from  the  braincase.  The  general  coloration 
above  is  a  dull  pale  shade  of  yellowish. 

The  geographically  nearest  known  relatives  of  S.  fidvescens  are  S. 
surdaster  Thomas  from  the  low  coast  district  of  Ecuador  (dark-colored  with 
blackish  ears  and  very  small  buUse),  and  S.  andinus  from  the  Eastern  Andes 
(Mount  Cayamb^,  at  an  altitude  of  over  13,0(X)  feet),  also  dark  colored 
with  the  ears  gray  at  base  and  blackish  apically.  Both  considerably 
exceed  the  present  species  in  size,  and  differ  strongly  from  it  in  coloration. 

AcOUTIDiE. 

12.    Agouti  paca  virgata  Bangs, 

One  specimen,  nearly  adult  female,  San  Jos^  (alt.  200  ft.),  Dec.  3,  1910 
(Richardson). 

Total  length,  660;  tail,  0;  hind  foot,  130.  Skull,  occipito-nasal  length, 
139;  zygomatic  breadth,  83;  nasals,  length  on  mid-line,  47;  greatest 
breadth,  25;  frontalis,  length  on  mid-liiie,  59;  breadth  at  posterior  border. 
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58;    interorbital  breadth,  38;    greatest  breadth  of  occiput,  59;    length  of 
upper  toothrow  at  alveolar  border,  32. 

In  coloration  and  in  the  form  of  the  skull  this  specimen  agrees  with  a 
series  from  Nicaragua  which  I  refer  to  rirgata. 

13.    Agouti  paca  subsp.  indet. 

One  specimen,  La  Florida  (alt.  7000  ft.),  July  18  (Miller). 

This  is  a  young  male  with  the  milk  premolars  still  in  place.  In  colora- 
tion and  markings  it  agrees  well  with  Stolzmann's  description  of  Ccelogenys 
taczanowskii,  but,  though  still  young,  is  a  much  larger  animal,  both  in 
external  and  cranial  measurements.  A,  taczanowskii  is  a  mountain  form, 
living,  according  to  the  describer,  on  both  slopes  of  the  Andes  in  Ecuador 
between  6000  and  10,000  feet.  His  type  is  stated  to  be  an  apparently  adult 
male.  It  is  certainly  much  more  mature,  although  much  smaller,  than  the 
present  specimen  from  La  Florida.  Until  further  material  is  available  it  is 
impossible  to  decide  upon  the  relationship  of  the  two  forms. 

14.    Daasrprocta  variegata  Taiiegata  TsckudL 

Two  specimens,  males,  Los  Cisneros  (alt.  600  ft.),  March  19  and  21 
(Richardson).     One  is  adult,  the  other  still  retains  the  milk  premolars. 

Indistinguishable  from  a  specimen  from  the  Rio  Oscuro,  Cauca  Valley, 
collected  some  years  ago  by  the  late  J.  H.  Batty.  They  also  agree  very 
closely  with  a  number  of  specimens  in  a  large  series  of  D.  columbiana  Bangs 
from  Bonda,  Santa  Marta,  Colombia.  The  Bonda  series  shows  a  wide  range 
of  individual  color  variation,  especially  in  the  amount  of  ochraceous  in  the 
dorsal  pelage,  and  in  the  white-tipping  of  the  hairs  of  the  lower  back.  The 
description  of  D.  columbiann  was  based  two  immature  specimens,  and  no 
comparison  app>ears  to  have  been  made  with  D,  variegata;  it  seems  to  be  at 
best  a  slightly  differentiated  subspecies  of  the  variegata  group,  and  should 
apparently  stand  as  D.  variegata  columbiana.  The  basal  length  (189.4)  of 
the  type  skull  of  columbiana  is  obviously  an  error;  probably  189.4  should 
read  89.4. 

OCTODONTID^. 

15.    Proachimyi  BemiBpinotus  calidior  Thomas. 

Fourteen  specimens  (Richardson),  Nov.  29- Dec.  11,  1911;  10  adults, 
4  young  one  fourth  to  one  half  grown.  The  young  specimens  ha\e  the 
whole  back  dark  brown,  the  Banks  strongly  washed  with  ferruginous. 
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Mr.  Thomas's  description  ^  of  this  subspecies  agrees  perfectly  with  these 
specimens,  which  were  collected  in  the  coast  region  of  Colombia,  about 
100  miles  north  of  the  type  locality  of  calidiory  in  the  same  character  of 
country. 

Measurements  of  8  adults:  Total  length,  370  (340-400);  head  and  body, 
218  (210-240) ;  tail,  168  (150-185) ;  hind  foot,  53.3  (50-55).  Skull  (average 
of  several  adults),  total  length,  57;  zygomatic  breadth,  27. 

HETEROMYIDiE. 

16.    Heteromys  lomitansifl  sp.  nov. 

Type,  No.  32240,  9  ad.,  Las  Lomitas,  Cauca,  Colombia,  March  1,  1911;  coll. 
W.  B.  Richardson.    Altitude  5000  feet,  west  slope  of  Western  Andes. 

Upperparts  superficially  dull  black,  the  hairs  without  either  rufous  or  fidvous 
tipping;  both  spines  and  hairs  grayish  white  basally,  black  apically,  with  a  few  white- 
tipped  hairs  and  spines  intermixed;  ventral  surface,  inside  of  limbs,  muzzle,  lower 
border  of  cheeks  and  cheek-pouches  white;  fore  feet  white;  hind  feet  thinly  covered 
with  silvery  white  hairs  nearly  to  ankles;  soles  naked,  black;  tail  indistinctly  bioolor, 
dark  brown  above,  lighter  below,  nearly  naked;  ears  dark  brown. 

Type,  total  length,  250  mm.;  head  and  bodyi  120;  tail,  130;  hind  foot  (c.  u.), 
30.  Skull,  total  length,  35;  zygomatic  breadth,  16;  length  of  nasals,  14;  inter- 
orbital  breadth,  9;  diastema,  8;  upper  toothrow,  4.2. 

Represented  by  three  adult  specimens  (two  males,  one  female),  all  from  the 
type  locality,  March  1-4,  1911. 

This  species  is  nearly  related  to  Heteromys  australis  Thomas,  from  near 
sea  level  at  St.  Javier,  Lower  Cachabi  River,  northwestern  Ecuador,  from 
which  it  differs  in  darker  coloration  and  smaller  size. 

MURIDiE. 

17.     Mu8  muicului  lAnnwus. 

Seven  specimens  (Richardson):  San  Jos^,  1  specimen,  Dec.  7;  Caldas, 
6  specimens,  Nov.  18-20. 

18.    Reithrodontomys  xnilleri  sp.  nov. 

Type,  No.  32596,  d*  ad.,  Munchique  (alt.  8325  ft.),  Cauca,  Colombia,  May  28, 
1911;  coll.  Leo  E.  Miller,  for  whom  the  species  is  named,  in  recognition  of  his  excel- 
lent field  work  in  collecting  the  mammals  which  to  a  large  extent  form  the  basis  of 
the  present  paper. 


1  Ann.  and  Mag.  Nat.  Hist.  (8).  VIII.  Aug..  1911.  p.  254. 
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Upperparts  yellowish  brown,  darker  mesially,  lighter  and  more  fulvous  on  the 
sides  and  passing  into  the  deep  orange-buff  lateral  line  which  sharply  divides  the 
dorsal  from  the  ventral  surface;  underparts  white  or  grayish  white,  the  hairs  basally 
gray,  this  color  often  tinging  the  surface;  ears  dull  brown;  upper  surface  of  all  the 
feet  dusky  brown,  the  digits  flesh-color  or  whitish;  tail  bicolor,  dark  brown  above, 
grayish  brown  below,  not  lighter  at  the  tip. 

Type,  total  length,  185;  head  and  body,  78;  tail,  107;  hind  feet  (c.  u.),  19. 
Ten  adults  (all  topotypes):  total  length,  181  (169-190);  head  and  body,  73.8  (70- 
78);  tail.  107  (98-116);  hind  foot,  19  (18-20).  Skull,  total  length,  23;  zygomatic 
breadth,  11.5;  interorbital  breadth,  4;  breadth  of  braincase,  11;  mastoid  breadth,. 
10;  length  of  nasals,  8;  diastema,  5;  upper  toothrow,  4. 

Type,  an  adult  male.  Represented  by  17  specimens  (Miller),  of  which  15  are 
from  Munchique  (May  24-June  8),  and  2  from  Cocal,  June  17.  The  adults  show  a 
considerable  range  of  individual  color  variation,  the  type  representing  the  average 
coloration.  Above  the  general  coloration  varies  from  yellowish  brown  to  rufous 
brown;  below  from  clear  white  to  grayish  white,  only  one  specimen  out  of  the  whole 
series  showing  a  faint  tinge  of  cream  buff.  Immature  specimens  arc  dusky  grayish 
brown  above  with  a  slight  yellowish  tinge  tipping  the  hairs. 

Compared  with  Reithrodoniomys  soderstromi  Thomas,  from  Quito,, 
Ecuador,  the  present  species  is  fulvous  brown  instead  of  "grayish  fawn*' 
above,  clear  white  or  grayish  white  instead  of  "  more  or  less  buffy  or  fawn- 
colored  below,"  with  a  well  developed  lateral  line,  the  feet  and  hands  more 
or  less  dusky  above  (blackish  in  young  specimens)  instead  of  "white, 
without  darker  markings  on  the  metapodials,"  and  the  tail  not  white- 
tipped. 

19.     Rhipidomys  moUissimus  sp.  nov. 

Tj-pe,  Xo.  32243,  9  ad.,  Mira  Flores  (alt.  6200  ft.),  west  slope  of  O^ntral  Andes, 
near  Palmira,  Cauca,  Colombia,  April  30,  1911;   coll.  Leo  E.  Miller. 

Upperparts  yellowish  brown  inconspicuously  grizzled  with  blacki.sh,  the  hairs 
being  dark  slate  basally  with  a  narrow  apical  or  subapical  band  of  fulvous,  and  a 
shght  tipping  of  black  on  the  middle  of  the  back;  top  of  head  scarcely  different  from 
the  back;  a  well  marked  lateral  line  of  deep  buff  separating  the  dorsal  and  ventral 
surfaces;  underparts  yellowish  white,  the  hairs  white  to  the  base  with  the  tips 
washed  with  pale  yellowish;  ears  dull  brown;  tail  black,  unicolor,  nearly  naked 
basally,  scantily  clothed  with  short  black  hairs  towards  the  tip,  nearly  concealing 
the  annulations,  and  forming  a  conspicuous  tuft  at  the  tip;  fore  feet  externally  buffy, 
toes  not  con.spicuously  lighter;  hind  feet  with  buffy  eilges  and  toes,  the  median  area 
dull  black. 

Type,  total  length,  279;  head  and  body,  123;  tail  vertebne,  156;  hind  foot 
(c.  u.),  27;  ear  (in  skin),  15.  Skull,  total  length,  32;  basilar  length,  25;  zygomatic 
breadth,  17;  length  of  nasals,  11;  interorbital  breadth,  5;  breadth  of  braincase,  14; 
mastoid  breadth,  12.6;  palatal  length,  12;  diastema,  7.5;  upper  toothrow,  5. 

Pelagfc  short  and  fine,  exceedinglj'  short  and  downy  on  tlie  ventral  surface 

The  type  and  only  specimen  is  an  adult  female;  mammic  1-2=6. 
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This  species  seems  to  bear  some  resemblance  to  R.  fulviventer  Thomas, 
but  is  about  one  fourth  larger,  has  a  well-defined  lateral  line,  and  is  much 
paler  below,  where  the  hairs  are  not  slaty  at  base  as  in  jR.  ftdmventer, 

20.    Bhipidomys  similiB  sp.  nov. 

Type,  No.  32458,  cT  ad.,  Cocal,  Cauca,  Colombia,  June  17,  1911;  coll.  liCO  E. 
Miller.    Altitude,  6000  feet. 

Similar  in  coloration  of  upperparts  to  Thomasomys  popayanus;  ventral  surface 
grayish  white  washed  with  pale  fulvous;  ears  brown,  well  covered  on  both  surfaces 
with  blackish  hairs;  feet  with  the  upper  surface  dark  brown,  in  the  hind  feet  nearly 
black,  the  toes  conspicuously  white;  tail  dark  brown,  covered  with  black  hairs, 
nearly  concealing  the  annulations  on  the  apical  half,  with  a  heavy  terminal  pencil. 

Type,  total  length,  340;  head  and  body,  165;  tail,  185;  hind  foot,  31.  Average 
of  4  adults  (type  and  three  topotypes),  total  length,  326.5  (320-340) ;  head  and  body, 
142  (128-165);  tail,  190  (184-192);  hind  foot,  30  (29-31).  Skull  (type),  total 
length,  34;  zygomatic  breadth,  18.5;  nasals,  12;  interorbital  breadth,  5;  breadth 
of  braincase,  15.2;  diastema,  8.5;  palatal  foramina,  6.4;  upper  molar  series,  5.1. 

Represented  by  6  specimens,  two  of  which  have  worn  teeth  and  all  are 
adult;  four  are  from  an  altitude  of  6000  feet  and  two  from  4000  feet. 

In  general  appearance  externally  R.  sim^ilis  looks  like  a  pale-bellied 
diminutive  of  Thomasomys  popayanus.  It  is,  however,  not  only  much 
smaller,  but  the  ventral  surface  is  grayish  white  with  a  wash  of  buff  instead 
of  being  deep  ochraceous  buff;  the  amount  of  fulvous  beneath  varys  in 
different  specimens  from  a  slight  (practically  absent  in  one)  to  a  strong 
wash  of  pale  buff.  It  is  of  course,  readily  distinguished  from  popayanus 
by  the  cranial  characters  and  the  well-haired  and  heavily  tufted  tail. 

21.    Rhipidomys  cocalensis  sp.  nov. 

Type,  No.  32376,  9  ad.,  CJocal,  Cauca,  Colombia,  June  14,  1911;  coll.  Leo  E. 
Miller.    Altitude,  4000  feet. 

Upperparts,  except  the  head,  uniform  bright  yellowish  rufous,  inconspicuously 
mixed  with  a  few  black-tipped  hairs;  entire  ventral  surface,  inside  of  limbs,  and 
lower  half  of  cheeks  pure  white  to  the  base  of  the  hairs;  head  like  the  back,  except 
more  distinctly  lined  with  black-tipped  hairs;  ears  light  brown,  naked;  tail  brown, 
unicolor,  nearly  naked  for  the  basal  three-fourths;  apical  fourth  well-clothed  with 
short  fine  hairs,  lengthening  towards  the  tip  and  forming  a  well-developed  apical 
tuft ;  fore  feet  flesh  color;  hind  feet  light  with  the  metapodial  area  shaded  with  dusky. 
Soles  brownish  flesh  color. 

Type,  total  length,  360;  head  and  body,  161;  tail,  199;  hind  foot,  28.  Skull, 
total  length,  35;  zygomatic  breadth,  18;  nasals,  12;  interorbital  breadth,  5.3; 
breadth  of  braincaso,  15;  diastema,  8.3;  palatal  foramina,  7;  upper  molar  series,  5. 

Represented  by  three  immature  specimens  in  addition  to  the  type, 
which  is  a  very  old  female  with  greatly  worn  teeth.    Two  of  the  young 
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specimens  are  from  Cocal  and  the  other  from  Munchique.  A  half  grown 
specimen  has  the  upper  parts  dusky,  quite  blackish  on  the  median  line, 
and  strongly  washed  with  yellow  on  the  sides  and  with  a  yellow  lateral  line. 
In  the  other  young  specimens  the  back  is  more  or  less  mixed  with  black- 
tipped  hairs. 

This  is  a  topical  Rhipidom^ys,  but  I  fail  to  recognize  it  among  the  de- 
scribed species. 

22.    ThomaBomys  cinereiventer  sp.  nov. 

Type,  No.  32436,  cf  ad.,  crest  of  Western  Andes  (altitude,  10,340  feet),  40  mileft 
west  of  Popayan,  Cauca,  Colombia,  July  14,  1911;  coll.  Leo  £.  Miller. 

Similar,  in  size  and  general  proportions  to  T.  kalinowskii  (Thomas)/  but  differ- 
ing in  smaller  ears  and  in  coloration.  Upper  parts  very  dark  brown,  the  hairs  tipped 
with  broccoli  brown  (Ridgway)  instead  of  ^'dull  yellow"  as  in  kalinowskii;  under- 
parts  ash  gray  with  a  bafely  perceptible  wash  of  ecru  drab  (Ridgway),  the  hairs 
being  slaty  for  their  basal  two-thirds,  and  tipped  with  soiled  whitish;  tail  pale 
brown,  not  "black"  as  in  kalinowskii^  covered  with  short  hairs  and  not  pencilled; 
ears  rather  small,  brown;  upper  surface  of  feet  pale  brown,  much  paler  than  the 
dorsal  surface,  the  base  of  the  nails  with  a  tuft  of  silvery  white  hairs. 

Type,  total  length,  304;  head  and  body,  161;  tail,  159;  hind  foot  (c.  u.),  36; 
ear  (in  dry  skin),  14  X  12.  Skull,  total  length,  36.5;  zygomatic  breadth,  18.5; 
breadth  of  braincasc,  15;  interorbital  breadth,  6;  length  of  nasals,  15;  palatal 
foramina,  6;  diastema,  10;  upper  toothrow,  5.5;  lower  jaw,  condyle  to  tip  of  incisor, 
23;  coronoid  to  angle,  9.8. 

The  type  is  an  old  male,  above  average  size,  with  slightly  worn  teeth. 

Six  topotyiKJs,  all  old  adults,  the  teeth  in  all  show'ing  appreciable  wear,  give  the 
following:  Total  length,  299.3  (273-320);  head  and  body,  137  (126-161);  tail,  155 
(144-172);  hind  foot,  35  (34-36);  skulls,  greatest  length,  35.3  (34-37);  zygomatic 
breadth,  18.1  (18-18.5).  The  average  of  this  series  varies  but  a  few  millimeters  from 
the  measurements  given  for  the  alcoholic  type  of  T.  kalinowskii ^  which  are  as  follows: 
[Total  length,  295;j  head  and  body,  140;  tail,  155;  hind  foot  (s.  u.),  32.8;  skull, 
greatest  length,  36;  zygomatic  breadth,  18.5. 

A  series  of  20  specimens  (13  males,  7  females)  from  the  type  locality,  all  adult 
but  not  of  course  of  equal  age,  measure  as  follows:  Total  length,  281.8  (273-320); 
head  and  body,  131.4  (123-161);  tail,  150.8  (144-162);  hind  foot,  34.6  (34-36); 
skull,  greatest  breadth,  35.5  (34-37);  zygomatic  breadth,  18.1  (17.3-18.5). 

The  young  adults  are  much  darker  (nearly  black)  above  and  much  clearer  gray 
(silvery  gray)  below.  The  range  of  individual  color  variation  in  fully  mature  speci- 
mens is  very  slight,  nor  is  there  any  appreciable  sexual  difTerence  in  size. 

Represented  by  22  specimens  from  the  type  locality  (the  crest  of  the  Coast 
Range,  west  of  Popayan,  altitude  10,340  feet),  collected  July  10-28,  1911,  and  by 
8  collected  at  Cocal  (6000  feet),  June  14-17.  Several  of  the  specimens  of  each  .series 
are  not  quite  mature,  but  about  five  sixths  in  both  series  arc  fully  adult,  and  several 
are  old  adults  with  worn  teeth. 

«  Ann.  and  Mag.  Nat.  Hist.  (6).  XIV,  Nov  .  1894.  p.  ,^49. 
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This  species  bears  a  striking  general  resemblance  to  T.  kcUinowskii  from 
"the  Valley  of  Vitoc,  East  Central  Peru,"  from  which  it  differs  mainly  in 
coloration,  and  much  smaller  ears. 


23.    Thomasomys  popayanus  sp.  nov. 

Type,  No.  32371,  cf  ad.,  crest  of  Western  Andes  (alt.  10,340  ft.),  40  miles  west 
of  Popayan,  Cauca,  Colombia,  July  17,  1911;  coll.  Leo  E.  Miller. 

Upperparts  yellowish  rufous  lined  with  black,  a  broad  median  dorsal  band  darker 
than  the  adjoining  parts;  more  orange  yellow  on  the  sides;  whole  ventral  surface 
and  inside  of  limbs  deep  ochraceous  buff  from  the  throat  to  the  base  of  the  tail,  the 
pelage  plumbeous  at  the  base;  top  of  head  darker  than  back  and  slightly  grayish; 
sides  of  nose  suffused  with  buff;  cheeks  like  the  sides;  muzzle  and  chin  ochraceous 
gray;  upper  surface  of  feet  dark  brown,  the  toes  whitish;  under  surface  of  hind  feet 
blackish  brown;  ears  dull  brown,  nearly  naked  on  both  surfaces;  tail  dull  grayish 
brown,  unicolor,  nearly  naked  (the  very  short  hairs  invisible  without  a  lens),  with  a 
slight,  barely  distinguishable  tuft  at  the  end,  as  in  many  species  of  Oryzomys. 

Type,  total  length,  374;  head  and  body,  156;  tail,  218;  hind  foot,  35.  Skull, 
total  length,  39;  zygomatic  breadth,  20;  length  of  nasals,  15;  interorbital  breadth,  5; 
breadth  of  braincase,  17;  diastema,  9;  palatal  foramina,  7;  upper  molar  series,  7. 

Represented  by  14  specimens,  all  males,  and  all  but  one  topotypes.  The  other 
is  from  San  Antonio  (alt.  8000  ft.),  collected  by  Richardson,  Jan.  10.  All  are  adult, 
but  three  arc  slightly  undersize  in  comparison  with  adults  with  worn  teeth.  Ten 
topotjrpes  give  the  following  measurements:  Total  length,  367  (348-395,  only  one 
specimen  above  376);  head  and  body,  156  (145-164);  tail,  211  (201-218);  hind  foot 
(c.  u.),  37.6  (35-38).  Skull,  total  length,  38.2  (36.5-40);  zygomatic  breadth,  19.9 
(19-20.5). 

In  coloration  the  series  is  unusually  uniform,  the  chief  difference  being 
that  the  darker  median  band  along  the  back  is  in  some  specimens  barely 
distinguishable  while  in  others  (obviously  younger  specimens)  it  is  strongly 
developed.  The  color  of  the  ventral  surface  varies  from  buff  to  ochraceous 
buff;  the  grayish  buff  of  the  muzzle  varies  a  little  in  the  amount  of  buffy 
suffusion. 

This  species  is  apparently  distinct  from  any  other  known  species  of 
the  genus;  it  most  resembles  T.  prince ps  (Thomas),  from  Bogota. 


24.    Neacomys  pusillus  sp.  nov. 

Type  No.  31695,  d"  ad.,  San  Jos^,  Cauca,  Colombia,  Dec.  9,  1910;  coll.  W.  B. 
Richardson.     Altitude,  200  feet,  in  the  humid  coast  region. 

Upperparts  orange  rufous  finely  grizzled  with  black-tipped  hairs  and  spines,  the 
orange  tint  strongly  prevailing  except  on  the  lower  back  where  the  black-tipped 
spines  predominate;  sides  lighter  and  more  yellowish,  a  clear  deep  orange  yellow 
band  separating  the  dorsal  and  ventral  surfaces  and  extending  from  the  sides  of  the 
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nose  to  the  thighs;  top  of  head  much  darker  than  shoulders  and  back;  ventral  sur- 
face wholly  clear  white  to  the  base  of  the  hairs,  which  are  somewhat  rigid;  ears 
externally  dark  brown,  scantily  haired;  inner  surface  with  scattered  short  yellowish 
hairs;  tail  wholly  dark  brown  and  nearly  naked;  upper  surface  of  feet  with  very 
short  yellowish  hairs;  soles  of  hind  feet  naked,  pale  brown. 

Type,  total  length,  145;  head  and  body,  75;  tail,  70;  hind  foot,  20.  SkuU, 
total  length,  19;  zygomatic  breadth,  10;  brcadthof  braincase,  10.3;  length  of  nasals, 
7.5;   upper  molar  series,  2.5;  diastema,  4. 

Represented  only  by  the  type,  an  adult  male  with  slightly  worn  teeth. 

This  species  is  similar  in  general  coloration  to  Neacomys  spinosus 
(Thomas),  the  type  of  the  genus,  from  Huambo,  in  northern  Peru,  at  an 
altitude  of  3700  feet,  but  apparently  less  dark  and  more  orange,  with  the 
color  of  the  feet  much  lighter.  It  differs  from  it,  however,  strikingly  in 
size,  the  skull  being  4  mm.  shorter  in  total  length,  and  3  mm.  less  in  zygo- 
matic breadth,  with  proportional  differences  in  all  external  measurements. 
Geographically  the  localities  are  separated  by  the  whole  breadth  of  the 
Andean  system,  the  present  species  being  from  the  humid  lowlands  of  the 
Pacific  Coast. 

In  this  connection  a  reexamination  of  the  series  of  20  specimens  collected 
by  Mr.  H.  H.  Keays  at  Inca  Mines  in  southeastern  Peru  (lat.  13°  30'  south, 
long.  70°  west,  altitude  GOOO  feet)  in  1900,  and  referred  by  me  ^  to  Neacomys 
spinosuSf  has  shown  that  in  all  probability  the  Inca  Mines  series  represents 
a  well  marked  form  of  N.  spinosuSy  characterized  especially  by  its  larger 
size.  Excluding  from  this  series  several  specimens  that  were  without 
measurements  or  not  fully  mature,  the  remaining  15  specimens  give  the 
following  measurements:  Total  length,  189  (184-203);  head  and  body,  86 
(76-95);  tail,  103  (95-114).  The  measurements  given  for  two  specimens 
(type  and  topotype)  of  spinosuSy  from  alcoholic  specimens,  reduced  to 
millimeters,  are  [total  length,  173.74  (174.99,  176.23)];  head  and  body, 
76.2  (76.2,  76.2);  tail,  99.4  (98.79.  100.03). 

This  large  series  from  Inca  Mines  shows  that  the  coloration  of  this 
group  may  present  a  wide  range  of  individual  variation,  in  some  of  these 
specimens  the  dorsal  surface  being  blackish  grizzled  with  rufous,  in  others 
orange  rufous  minutely  punctated  with  black,  the  majority  of  the  specimens 
varying  between  these  extremes,  irrespective  of  ajj:e  or  .sex,  the  two  speci- 
mens showing  the  gr€»atest  difference  in  coloration  havinj:  been  collected  on 
the  same  day  and  at  the  .same  places.  The  ventral  surface  vari(»s  from  deep 
buff  to  clear  white.  In  some  of  the  white-bellied  specimens  the  whit<Miess 
extends  to  the  base  of  the  hairs,  while  in  others  the  basal  portion  is  more  or 
less  slaty  gray,  as  is  the  case  in  all  of  the  bulf-tintcd  specimen. 

•  BuJI.  Amer.  Mus.  Nut.  Hisf..  XIFI.  l\r,m.  p.  222.  and  XIV.  1901.  p.   » .' 
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25.     Oryzomys  palmir»  sp.  nov. 

Type,  No.  32224,  9  ad.,  Mira  Flores  (alt.  6200  ft.),  a  few  miles  east  of  Palmira, 
eastern  slope  of  Central  Andes,  April  30,  1911;  coll.  Leo  E.  Miller. 

Pelage  soft  and  fine,  velvety  on  the  ventral  surface.  Upperparts  yellowish  tawny- 
olive,  finely  grizzled  with  blackish  on  the  back;  sides,  including  cheeks,  more  yellowish; 
top  of  head  darker  and  more  varied  with  blackish  than  the  back;  ventral  surface 
ashy  white,  sharply  defined  against  the  sides,  the  hairs  dark  gray  basally  broadly 
tipped  with  whitish;  limbs  externally  like  the  sides,  internally  like  the  belly;  upper 
surface  of  feet  pale  buflfy  white,  without  darker  median  area;  ears  dark  brown, 
covered  with  very  short  hairs  on  both  surfaces;  tail  gray  brown,  lighter  below. 

Type,  total  length,  215;  head  and  body,  105;  tail,  110;  hind  foot,  26;  ear  (in 
dry  skin),  13.  Another  old  female  from  Palmira,  within  sight  of  Mira  Flores,  but 
at  nearly  3000  feet  lower  elevation,  is  slightly  larger;  a  series  of  8  subadults,  partly 
from  Mira  Flores  and  partly  from  Las  Lomitas,  the  latter  at  5000  feet  on  the  Western 
Andes,  but  only  about  30  miles  west  of  Palmira,  are  smaller,  the  difference  being 
apparently  due  to  immaturity.  These  average,  total  length,  197  (190-200);  head 
and  body,  99  (90-101);  tail,  97  (90-100);  hind  foot,  25  (23.5-27). 

Skull  (type),  total  length,  27;  zygomatic  breadth,  15;  interorbital  breadth,  5; 
breadthof  braincase,  12;  lengthof  nasals,  10;  palatal  length,  12;  palatal  foramina,  5; 
maxillary  toothrow,  4.5;    diastema,  6.2. 

The  type  is  an  old  female  with  worn  teeth.  Represented  by  14  specimens,  of 
which  5  are  topotypes,  1  is  from  Palmira,  6  are  from  Las  Lomitas,  and  1  each  from 
CJocal  and  the  crest  of  the  Western  Andes.  These  localities  include  a  range  in  alti- 
tude of  from  3500  to  10,340  feet,  and  are  distributed  in  and  on  both  sides  of  the 
Cauca  Valley.  The  variation  in  size  and  coloration  seems  to  be  correlated  with  age 
rather  than  locality,  so  that  the  recognition  of  more  than  one  form  in  the  present 
material  seems  undesirable. 

Oryzomys  palmira;  closely  resembles  in  coloration,  texture  of  pelage,  and 
proportions  0.  moUipilosus  Allen,  from  Santa  Marta,  Colombia,  but  is 
about  one  fourth  smaller.  The  group  to  which  these  species  belong  has  a 
wide  distribution  in  Central  and  South  America. 


26.     Oryzomys  pectoralis  sp.  nov. 

Type,  No.  32561,  9  ad.,  crest  of  Western  Andes  (alt.  10,340  ft.),  40  miles  west 
of  Popayan,  Cauca,  Colombia,  July  10,  191 1 ;  coll.  Leo  E.  Miller. 

Above  yellowish  brown,  slightly  grizzled  with  black  along  the  median  line;  sides 
clear  yellow,  forming  a  well-defined  lateral  line;  top  and  sides  of  head  blackish 
brown  tinged  with  gray  and  slightly  suffused  with  buff,  much  darker  than  back; 
ventral  surface  white,  basal  half  of  pelage  grayish  plumbeous,  broadly  tipped  with 
white;  pectoral  region  pure  white  to  the  base  of  the  hairs;  sides  of  nose,  chin  and  sides 
of  throat  gray;  ears  dark  brown,  naked  except  on  the  basal  portion  externally;  feet 
flesh-color,  thinly  covered  with  whitish  hairs;  soles  of  hind  feet  blackish  brown; 
tail  pale  grayish  brown,  nearly  unicolor. 

Type,  total  length,  317;  head  and  body,  155;  tail,  162;  hind  foot,  36;  ear,  17. 
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Skull,  total  length,  36;  zygomatic  breadth,  18.5;  interorbital  breadth,  5.2;  breadth 
of  braincasc,  15;  length  of  nasals,  12;  diastema,  9;  palatal  foramina,  5.5;  upper 
toothrow,  5.3.  The  type  b  an  old  female  with  somewhat  worn  teeth.  There  is, 
however,  no  sexual  difference  in  size  or  coloration. 

This  species  is  represented  by  112  specimens,  collected  at  various  localities  in  the 
Coast  Range,  varying  in  altitude  from  4000  to  10,340  feet,  as  follows: 

Cocal,  4000-6000  feet,  5  adults  and  5  immature,  June  10-17  (Miller). 

Gallera,  5700  feet,  2  specimens,  immature  (Miller). 

Munchique,  8225  feet,  45  specimens  (26  adult,  19  immature).  May  23- June  5 
(Miller). 

Crest  of  the  Western  Andes,  west  of  Popayan,  10,340  feet,  30  specimens  (25  adult, 
5  immature),  July  10-22  (Miller). 

Mira  Flores,  6200  feet,  6  specimens,  April  30-May  1  (Richardson). 

San  Antonio,  8000  feet,  10  specimens,  January  4-12  (Richardson). 

Las  Lomitas,  5000  feet,  1  specimen,  February  26  (Richardson). 

Guengii,  Cauca  Valley,  3500  feet,  1  specimen,  May  5  (Miller). 

There  is  a  considerable  range  of  individual  variation  in  both  size  and 
coloration.  In  adults  with  well  worn  teeth  the  dorsal  surface  is  less  mixed 
with  black-tipped  hairs  than  in  young  adults  which  have  attained  full  size 
as  regards  external  measurements,  but  which  show  slight  immaturity  in 
the  skull;  and  in  old  adults  the  ventral  surface  is  much  whiter,  through 
the  greater  length  of  the  white  points  to  the  hairs.  The  snow  white  pectoral 
area,  in  which  the  hairs  are  white  to  the  base,  varies  considerably  in  size 
and  form,  from  a  small  central  spot  about  30  mm.  long  by  about  15  mm. 
broad,  to  a  broad  patch  (50  mm.  or  more  in  length  and  filling  the  whole  space 
betw^een  the  axillie.  Usually  there  is  no  trace  of  a  fulvous  wash  on  the 
underparts  but  it  is  present  in  a  few  specimens  (about  10  per  cent.),  and 
varies  from  the  merest  trace  to  deep  buff,  about  three  or  four  specimens  in 
a  hundred  showing  a  strong  wash  of  fulvous.  It  seems  to  be  confined  to 
young  adults  and  not  to  specimens  from  any  particular  locality. 

Young  specimens,  from  one-cjuarter  to  two-thirds  grown,  are  dusky 
brown,  almost  blackish  in  the  younger  stages,  with  a  faint  trace  of 
yellow  tipping  the  hairs  of  the  dorsal  area,  while  the  sidt*s  may  be  strongly 
washed  with  yellow,  which  often  forms  a  well-<lefined  lateral  line  dividing 
the  dorsal  and  ventral  areas.  The  white  pectoral  spot  is  sharply  defined, 
but  the  remainder  of  the  ventral  surface  may  be  uniform  rather  dark  gray, 
or  gray  thinly  overlaid  witli  white,  formed  by  the  extreme  tips  of  the  hairs. 

The  tail  varies  from  unicolor  dark  brown  or  gray  i)rown  to  indistinctly 
bicolor  either  on  the  basal  portion  or  nearly  throughout  its  length,  the 
upper  surface  being  much  darker  than  the  lower,  or  the  light  color  may  be 
restricted  to  irregular  linear  blotches  on  the  lower  surface. 

The  Munchi(jue  series  contains  20  specimens  which  the  condition  of 
the  skull  and  teeth  shows  to  he  fully  adult,  in  only  six  of  which,  however, 
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is  there  distinct  wearing  of  the  teeth;  but  in  several  of  these  six  the  cusps 
are  entirely  obliterated. 

The  average  and  extremes  of  the  Munchique  series  are  as  follows : 

20  specimens:  Total  length,  314  (300-324);  head  and  body,  148  (140- 
152);  tail,  165  (155-176);  hind  foot,  36  (34-38).  Ten  skulls:  Total 
length,  35.5  (34.5-37);   zygomatic  breadth,  17.9  (17-19). 

The  average  and  extremes  of  the  series  from  the  crest  of  the  Western 
Andes,  west  of  Popayan,  including  only  those  that  the  skulls  show  to  be 
mature  (including  7  with  worn  teeth)  are  as  follows: 

14  specimens:  Total  length,  312  (300-330);  head  and  body,  148  (136- 
160);  tail,  164  (154-170);  hind  foot,  35.4  (33.5-37).  Twelve  skulls: 
Total  length,  34.7  (34-36);  zygomatic  breadth,  17.7  (17-19).  The  seven 
specimens  with  greatly  worn  teeth  average  somewhat  larger  than  the  series 
as  a  whole,  as  follows:  Total  length,  316  (3L0-330);  head  and  body,  155 
(146-166);  tail,  162  (154-170);  hind  foot,  35.6  (33.5-36);  skulls,  total 
length,  35.3  (34-36);  zygomatic  breadth,  18  (17-19). 

This  species  belongs  to  the  Oryzomys  alhigularis  (Tomes)  group,  but  it 
is  much  larger  than  any  of  the  forms  of  this  group  hitherto  described  from 
western  South  America.  The  type  locality  of  0.  albigularis  is  Pallatanga, 
in  western  central  Ecuador,  on  the  west  slope  of  the  Andean  range.  Ac- 
cording to  measurements  of  three  topotypes  given  by  Thomas  ^  it  is  a  much 
smaller  species,  the  dimensions  as  given  being  as  follows:  Total  length, 
288  (284-290);  head  and  body,  127  (124-129);  tail,  161  (157-165);  hind 
foot,  32  (31.5-33).  Specimens  of  0.  pectorcdis  of  this  size  are  so  ob\dously 
immature,  in  coloration  as  well  as  in  skull  characters,  that  they  could  not 
be  mistaken  for  adults,  not  wpuld  they  agree  well  with  the  description  of 
0.  alhigularis  in  coloration.  0.  ineridnnsis  Thomas  is  still  smaller,  while 
0.  maculiventer  Allen,  from  Santa  Marta,  Colombia,  is  much  larger  and  very 
differently  colored,  the  upperparts  being  strongly  reddish  brown  instead 
of  yellowish  brown,  as  in  other  forms  of  the  albigularis  group. 

27.    Oryzomys  (Oligoryzomys)  munchiquensis  sp.  nov. 

Type,  No.  32603,  9  ad.,  La  Florida  (alt.  7700  ft.),  July  8,  1911;  coll.  Leo  E. 
Miller. 

Upperparts,  from  the  head  posteriorly,  pale  ochraceous  strongly  grizzled  with 
black;  sides  paler  without  a  distinct  lateral  line;  head  grayish  strongly  mixed  with 
black;  ventral  surface  whitish  washed  with  a  pale  shade  of  buff;  ears  well  clothed, 
blackish  externally,  dull  ochraceous  internally;  upper  surface  of  fore  and  hind  feet 
uniform  pale  buflfy  white,  metapodial  area  not  darkened;  tail  pale  brown,  slightly 
lighter  below,  nearly  naked. 


I  Proc.  ZooT.  Soc.  London.  1882,  p.  103. 
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Type,  total  length,  195;  head  and  body,  81;  hind  foot  (c.  u.)»  23.  Fourteen 
Bpecimens  (only  in  part  exact  topotypes),  total  length,  186  (173-203);  head  and  body, 
75.6  (67-86);  tail,  110  (99-118);  hind  foot,  22  (21-23).  Skull,  total  length,  23; 
zygomatic  breadth,  12;  intcrorbital  breadth,  2.8;  breadth  of  braincase,  11;  length 
of  nafials,  8;  diastema,  4.5;  palatal  foramina,  3.4;  upper  molar  series,  3. 

The  type  is  a  fully  adult  female.  Represented  by  15  specimens,  all  adult,  as 
follows:  La  Florida,  3  specimens,  July  8  and  9;  Cocal,  1  specimen,  June  17;  crest 
of  Western  Andes  near  Popayan,  1  specimen,  July  13;  Munchique,  10  specimens, 
June  1-9,  and  July  9  These  localities  are  near  each  other  on  the  western  slope  of 
the  Western  Andes  at  altitudes  ranging  from  6(XX)  to  8325  feet,  with  one  specimen 
from  an  altitude  of  10,340  feet. 

This  species  is  a  miniature  of  0.  stolzmanni  Thomas  (northern  Peru) 
with  the  head  blackish  varied  with  gray  instead  of  uniform  with  the  rest 
of  the  dorsal  surface. 


28.    Oryzomyg  (Oligoryzomys)  fulvirostris  sp.  nov. 

Type,  No.  32567,  9  ad.,  Munchique  (alt.  8325  ft.),  May  29,  1911;  coll.  Leo  E. 
Miller. 

Upperparts  rusty  brown  profusely  lined  with  black,  the  hairs  being  blackish 
slate  for  the  basal  two-thirds,  then  subapically  banded  or  tipped  with  yellowish 
rufous,  mixed  with  hairs  wholly  black  or  black-tipped;  head  less  rufous,  blackish 
prevailing  in  front  of  the  eyes,  with  a  transverse  narrow  streak  of  fulvous  at  the  front 
edge  of  the  whiskers;  sides  more  yellowish  than  the  back,  passing  insensibly  into 
ochraceous  buff  on  the  ventral  surface;  chin  and  throat  grayish  suffused  with  buff, 
lighter  than  the  rest  of  the  ventral  surface;  ears  blackish;  upper  surface  of  feet  flesh 
color  mottled  with  small  blackish  scales,  conspicuous  on  the  hind  feet,  not  concealed 
by  the  sparse  light  coloretl  bristly  hairs:  tail  grayish  brown,  nearly  naked  on  the 
proximal  half,  increasingly  hair>'  toward  the  tip  with  a  slight  pencil  (white  in  the 
tyi>e,  but  black  in  the  paratype,  and  in  other  specimens  received  later). 

Type,  total  length,  218;  head  and  body,  188;  tail,  130;  hind  foot,  23.5.  Skull, 
23;  zygomatic  breadth,  12;  intcrorbital  breadth.  3.2;  breadth  of  braincase,  11; 
length  of  nasals,  9;  palatal  length,  S.2;  palatal  foramina,  3;  maxillary  toothrow,  3; 
dia.stenm,  5.2.  Tei»t  h  very  small ;  int erorbital  region  rounded  on  the  edges,  depressed 
medially,  forming  a  furrow. 

The  type  is  an  adult  female  that  had  reared  young.  Ref)resent(Ml  by  three  speci- 
mens, the  type  and  two  adult  males,  one  from  Galleru  (alt.  5700  ft.),  the  other 
(tailless)  from  the  crest  of  the  Western  Andes,  40  miles  wc»st  of  Popayan.  The 
paratype  is  practically  indistinguishable  from  the  tyi)c  in  coloration,  and  varies 
remarkably  little  from  it  in  monsurements;  the  total  length  bcinj:  220  instead  of  218, 
the  tail  135  instead  of  130,  and  the  hind  foot  24  instead  of  2S.5.  'V\\v  tailless  sp<'cimen 
had  lost  its  tail  before  capture,  then'  being  no  trace  of  its  former  presence  when  the 
skin  was  preparcMl  by  the  collector 

This  species  is  a  typical  Oligonjzomys  in  size  and  pr()i)()rtions,  readily 
distinguishable  by  its  deep  buff  un(hTi)arts  and  yellowish  nose  spots,  and 
especially  by  the  conspicuously  squanios(;  upper  surface  of  the  hind  feet. 
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Worn  teeth  in  the  species  of  Oligoryzomys  show  an  enamel  pattern  similar 
to  that  in  Zygodontomys,  and  both  this  group  and  Melanomys  might  well 
take  the  rank  of  full  genera. 

29.  Oryzomys  (Melanomys)  phsoopus  Thomas. 

Twenty-nine  specimens:  Munchique  (alt.  of  camps,  6000-8325  ft.). 
May  28-nJune  9,  7  specimens  (Miller);  La  Florida  (7700  ft.),  7  specimens 
(Miller);  Las  Lomitas  (5000  ft.),  Feb.  26,  27,  8  specimens  (Richardson); 
Mira  Flores  (6200  ft.),  April  27-30,  4  specimens  (Miller);  Caldas  (2000  ft.), 
Nov.  21,  1  specimen" (Richardson);  Junchito  (3400  ft.).  May  9,  1  specimen 
(Miller). 

Only  one  specimen  of  the  La  Florida  series  is  fully  adult;  of  the  Mun- 
chique series  six  are  fully  adult  and  measure  as  follows:  Total  length,  220 
(204-231);  head  and  body,  121  (114-124);  tail,  103  (94-112);  hind  foot, 
27.7  (27-28). 

The  description  of  phceopus  ^  was  based  on  a  single  specimen  from  Palla- 
tanga,  Ecuador.  The  present  series  is  evidently  referable  to  this  species, 
since  it  contains  specimens  that  might  have  served  as  the  basis  of  the 
original  description  although  from  localities  considerably  further  north. 

In  phcBopus  the  color  of  the  upper  surface  is  "  coarsely  grizzled  fulvous  and 
black,"  in  obscurior  grizzled  rufous  (approaching  chestnut)  and  black,  the 
reddish  tone  strongly  prevailing  over  the  black;  in  phceoptis  the  ventral 
surface  is  pale  ochraceous  buff  with  a  strong  mixture  of  gray,  in  obscurior 
russet  without  s^  superficial  wash  of  gray;  in  phcpopus  the  pelage  is  coarser 
and  longer  than  in  obscurior,  the  difference  being  strongly  marked  and 
noticeable  at  a  glance ;  phcBopus  is  distinctly  larger  than  obscurior  \  in  phcBopus 
the  tail  is  brown,  somewhat  lighter  below  than  above,  in  obscurior  unicolor 
and  black.  They  are  found  at  about  the  same  altitudes,  but  only  one  of 
the  forms  has  thus  far  been  collected  at  the  same  localities,  though  in  one 
instance  the  localities  (Cocal  and  Munchique)  are  not  far  apart. 

30.  Oryzomys  (Melanomys)  obscurior  Thomas, 

Thirty-six  specimens  (Miller) :  Cocal  (4000  ft.),  June  10-13,  7  specimens, 
all  adult;  Gallera  (5700  ft.),  June  28-July  9,  29  specimens,  about  one  half 
adult,  the  others  in  various  stages  of  immaturity. 

The  adults  of  the  Gallera  series,  mostly  males,  measure:  14  specimens, 
total  length,  209.4  (190-226,  with  1  at  234);   head  and  body,  114.6  (107- 

» Ann.  and  Mag.  Nat.  Hist.  (6).  Vol.  XIV,  Nov.,  1894,  p.  355. 
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118);  tail,  94  (84-109);  hind  foot,  26.5  (26-28).    The  skulls  range  in  total 
length  from  28  to  30,  and  in  zygomatic  breadth  from  14.8  to  15.2. 

Cocal  series,  7  specimens  (4  males,  3  females):  total  length,  214  (202- 
228);  head  and  body,  117.5  (113-125);  tail.  94  (83-110);  hind  foot,  26 
(24.5-27.5).     Skulls,  total  length,  28.5  (28-29);   zygomatic  breadth,  15. 

Judging  from  the  original  description  of  Oryzomys  phcpoptut  obscurior 
Thomas,'  based  on  a  single  specimen  with  the  tail  "  imperfect  at  tip,"  from 
Concordia,  Medellin,  Colombia,  the  present  series  is  referable  to  that  form. 
My  series  averages  rather  larger  than  the  measurements  of  the  single  speci- 
men given  by  Thomas,  but  there  are  several  adult  specimens  in  the  series 
as  small  as  Thomas's  type,  which  was  probably  a  rather  young  adult. 
This  is  indicated  by  the  fact  that  the  younger  adults  are  not  only  "  much 
darker  throughout  [than  in  phccopus],  especially  on  the  posterior  back, 
where  the  fur  is  practically  black,  only  relieved  by  a  few  yellow-tipped 
hairs,"  as  in  the  younger  adults  of  my  series;  in  old  adults  the  lower  back 
is  not  noticeably  darker  than  the  anterior  half  of  the  dorsal  area.  In  the 
specimens  with  the  posterior  back  not  different  from  the  anterior,  the  teeth 
show  more  or  less  wear  and  the  size  is  at  the  maximum. 

0.  phcBopus  and  0.  ph.  obscurior  are  here  both  treated  as  full  species, 
since  well  marked  differences  are  shown,  in  my  large  series  representing 
both  forms,  in  size  and  coloration,  and  especially  in  the  texture  of  the  pelage, 
as  already  noted  under  phcropus. 

Immature  spiTimens,  up  to  half  or  two  thirds  grown,  of  the  two  forms 
are,  however,  not  positively  distinguishable.  In  both  forms  such  speci- 
mens are  uniform  dull  black  above  with  little  or  no  fulvous  or  rufous  tipping 
to  the  hairs,  and  slaty  black  below  with  a  slight  wash  of  gray,  instead  of 
"ochraceous  buff"  (Ri(lg>^'ay)  with  a  wash  of  gray  in  adult  phccopus,  or 
"russet"  (Ridgway)  in  a(hilt  ol)scurior. 

The  Mclaiwpuii  obscurior  group  has  a  wide  range,  of  which  my  M, 
chrysomclas  of  Costa  Rica  and  Nicaragua  proves  to  be  only  a  rather  slightly 
differentiate<i  subspecies. 

31.    Orysomys  (Melanomys)  obscurior  afflnis  subsp.  no  v. 

Tyix?,  No.  31690,  d^  ad.,  San  Jose  (altitude  200  ft.).  Cauca,  Colombia.  Dec.  3, 
1910;  coll.  W.  H.  Richiinl<on. 

Color  of  up[)erparts  similar  to  that  in  ().  (M .)  ahscunor  hat  cle(i<Ie<lly  <larker 
with  less  rufous  tipping?  the  hairs;  underparts  darker,  "walnut  brown"  instead  of 
"russet"  (RidK>*ay);  in  size  and  cranial  characters  not  appreciably  diffenMit  from 
obscurior. 

>  Ann.  and  Mag.  Nat.  Hist.  (6).  Vol.  XIV,  N<iv.,  1904.  p.  3.'»r.. 
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Type,  total  length,  235;  head  and  body,  145;  tail,  00;  hind  foot,  30;  skull, 
total  length,  30.5;  zygomatic  breadth,  15  8.  Ten  specimens:  total  length,  210  (190- 
235,  mostly  210-220);  head  and  body,  120  (110-130,  one  145);  tail,  86.5  (80-90); 
hind  foot,  27.5  (25-30).  Seven  skulls:  Total  length,  29.7  (28.3-31);  zygomatic 
breadth,  15.2  (15^15.8). 

The  type  is  an  old  male  with  worn  teeth,  and  the  largest  specimen  of  the  series. 
Represented  by  12  specimens  (Richardson):  San  Jos^  (alt.  200  ft.),  Nov.  29- Dec.  4, 
10  specimens;  Los  Cisneros  (alt.  600  ft.),  March  17, 18,  2  specimens. 

0.  (3/.)  obscurior  is  a  dark  form,  from  the  humid  tropical  coast  district, 
of  the  Oryzomys  obscurior  group. 

32.    JEpeomys  fuscatus  sp.  nov. 

Type,  No.  32230,  9  ad.,  San  Antonio  (near  Cali,  alt.  7000  ft.),  Cauca,  Colombia, 
Jan.  21,  1911;  coll.  W.  B.  Richardson. 

Pelage  long,  thick,  soft  and  velvety.  Upperparts  blackish,  almost  clear  black 
over  the  median  dorsal  region,  with  a  faint  wash  of  grayish  brown  over  the  shoulders 
and  on  the  sides  of  the  body,  almost  imperceptible  except  in  favorable  lights,  when 
the  extreme  tips  of  the  hairs  are  seen  to  be  grayish  bistre;  underparts  dark  gray,  the 
pelage  being  slaty  with  the  extreme  tips  of  the  hairs  lighter  or  pale  drab-gray;  ears 
brown,  thickly  clothed  with  soft  black  hairs  on  the  basal  third  externally,  the  rest 
nearly  naked  on  both  surfaces;  feet  flesh  color,  very  thinly  haired;  tail  light  gray 
brown,  nearly  unicolor,  naked. 

Type,  total  length,  220;  head  and  body,  110;  tail,  110;  hind  foot,  25;  ear  (in 
dry  skin),  12.  Eleven  adults  (all  topotypes):  total  length,  203  (190-220);  head 
and  body,  108  (100-120);  tail,  91.3  (85-110);  hind  foot,  23  (20-25). 

Skull  (type),  total  length,  26.3;  zygomatic  breadth,  15;  intcrorbital  breadth,  5; 
breadth  of  braincase,  13;  length  of  nasals,  10.5;  palatal  length,  11 ;  palatal  foramina, 
4;  maxillary  toothrow,  4.2;  diastema,  7.  Five  adult  skulls,  total  length,  26.5 
(26-26.8);  zygomatic  breadth,  14.9  (14.6-15.2). 

The  type  is  an  old  female  with  the  teeth  worn;  most  of  the  topotypes  also  have 
the  teeth  perceptibly  worn;  in  some  of  them  they  are  much  worn.  Represented  by 
12  specimens,  all  from  the  type  locality. 

This  species  is  evidently  related  to  Mpeomys  tulcani  Thomas,  from  which 
It  appears  to  differ  in  relatively  longer  tail  and  somewhat  in  coloration. 
yB.  vulcani  is  widely  separated  from  it  physiographically,  ^,  fuscaius  l)eing 
from  the  west  slope  of  the  Western  Andes,  while  the  type  locality  of  vulcani 
is  Mount  Pinchincha  at  an  altitude  of  12,000  feet. 


33.    MicrozuB  aflinis  sp.  nov. 

Type,  No.  32235,  cf*  ad.,  San  Antonio  (near  Cali,  alt.  8000  ft.),  Cauca,  Colombia, 
Jan.  5,  1911;  coll.  W.  B.  Richardson. 

Upperparts  uniform  dusky  brown,  the  extreme  tips  of  the  hairs  yellowish  giving 
the  general  effect  of  olivaceous;  below  dark  grayish  brown,  the  extreme  tips  of  the 
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hairs  olivaceous,  giving  the  general  effect  of  dark  grayish  brown  with  a  faint  olive 
tinge;  carsdullbrown,  nearly  naked,  rather  short  and  broad;  feet  grayish  brown,  the 
hairs  dark  with  lighter  tips;  tail  brown,  not  appreciably  lighter  below,  nearly  naked, 
much  shorter  than  head  and  body. 

Type,  total  length,  160;  head  and  body,  90;  tail,  70;  hbd  foot,  20;  ear  (in  dry 
skin),  12  X  10.  Skull,  total  length,  25.8;  zygomatic  breadth,  14;  interorbital 
breadth,  5.2;  breadth  of  braincase,  12;  length  of  nasals,  10;  palatal  length,  11; 
palatal  foramina,  6  (reaching  nearly  to  middle  of  m  0;  maxillary  toothrow,  5;  dia* 
sterna,  5.6. 

The  type  and  only  specimen  is  a  fully  adult  male,  the  teeth  slightly  worn. 

This  species  apj)ears  to  be  closely  related  to  Microzus  bogotensis  (Thomas), 
of  which  it  may  be  a  subspecies. 


SCIURID-E. 

34.    Sciurus  hoffmanni  Peters. 

Twenty-six  specimens,  collected  as  follows: 

San  Antonio  (7(XX)  ft.),  7  specimens,  Jan.  5-Feb.  6  (Richardson). 

Mira  Flores  (()2(X)  ft.),  7  specimens,  April  17-28  (Richardson). 

I^s  Ix)mitas  (5(KX)  ft.),  2  specimens,  March  12-13  (Richardson). 

La  F'lorida  (77(X)  ft.),  1  specimen,  July  6  (Miller) 

(Jallera  (5700  ft.),  1  specimen,  July  2  (Miller). 

Munchiquc  (8325  ft.),  8  specimens,  May  2()-June  3  (Miller). 

Maiiiun'im:iits  of  SfHicirnens  from  Munchique. 
32500,   cT  length,  432;    tail,  232;   hind  foot,  55. 


32501, 

.7^ 

434 ; 

210; 

OO. 

32.502. 

9 

452; 

224; 

59. 

3250:^, 

9 

430; 

247; 

32.504, 

o' 

454 ; 

235; 

58. 

32505, 

9 

452; 

23(>; 

3250<i, 

J" 

434; 

21S; 

55. 

32507, 

c" 

459; 

22 1  • 

50  5 

In  size,  coloration,  and  cranial  chjiractcrs  x\\k'm^  s[K'cinions,  as  a  series^ 
are  indistinguishable  from  a  hirjre  scries  from  Costa  Rica,  the  type  country 
of  *S.  hoffmatnn. 

35.     Sciurus  gerrardi  (iratf. 

One  specimen,  Rio  San  Jorj^e.  Bolivar.  Coloiiihia,  Dee.  15,  UHl  (Mrs. 
E.  L.  Kerr). 
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36.    Sciurus  milleri  sp.  nov. 

Type,  No.  32511,  9  ad.,  Cocal  (altitude  4000  ft.);  coll.  of  Leo  F.  Miller,  for 
whom  the  species  is  named. 

In  cranial  characters  similar  to  Sciurus  hoffmanni,  but  much  larger  and  very  dif- 
ferently colored. 

Premolars  \.  Top  of  head,  nape,  and  posteriorly  to  middle  of  back,  grizzled 
rufous  and  blackish,  the  hairs  being  black  minutely  tipped  with  rusty;  posterior 
half  of  mid-dorsal  region  glossy  black  without  rufous  tips  to  the  hairs;  the  black 
extends  to  the  basal  fourth  of  the  tail,  which  portion  is  wholly  intense  black  all 
around;  sides  of  shoulders  and  upper  surface  of  fore  limbs  more  rufous  than  the 
head  and  fore-back,  the  hairs  being  broadly  tipped  with  orange  rufous,  which  is 
the  prevailing  color  on  the  fore  limbs  and  scapular  region;  sides  of  the  body  pos- 
terior to  the  shoulders,  the  thighs  and  hind  limbs  externally  strongly  rufous,  the  hairs 
being  conspicuously  tipped  with  rufous;  sides  of  head,  chin,  and  throat  dull  yellow- 
ish gray;  inside  of  fore  and  hind  limbs  and  ventral  surface  deep  orange  rufous,  with  a 
tendency  to  a  whitish  spot  on  the  breast  (absent  in  the  cotjrpe);  tail  wholly  deep 
black  for  about  the  basal  third,  and  the  black  extends  apically  to  the  tip  of  the  tail 
on  the  ventral  surface,  with  the  sides  and  upper  surface  mtense  red;  ears  rather  small, 
with  fine  short  dusky  hairs  externally,  and  also  internally  for  the  apical  third;  soles 
blackish. 

Type,  total  length,  508;  head  and  body,  240;  tail  vertebrae,  268;  hind  foot,  58. 
Skull,  total  length,  55;  zygomatic  breadth,  32.5;  interorbital  breadth,  18;  length  of 
nasals,  16;  upper  toothrow,  9.5;  diastema,  13.5. 

A  second  specimen  (topot3rpe)  is  a  little  smaller  in  external  measurements,  but 
the  skull  has  the  same  length,  but  in  other  dimensions  varies  from  1  mm.  larger  to 
.5  mm.  smaller.  In  coloration  the  same  tones  of  color  prevail,  except  that  many  of 
the  hairs  on  the  lower  back  are  barely  perceptibly  rufous-tipped  instead  of  clear 
black  and  the  tail  is  washed  with  orange  instead  of  red.  It  is  also  a  younger  speci- 
men. 

This  species  is  apparently  related  to  the  S.  variabUiS'langsdorffi  group 
of  the  upper  Amazonian  region,  with  none  of  the  forms  of  which,  however, 
is  it  apparently  closely  related. 

37.    Sciurus  SBStuans  cauoensiB  Nelson. 

Mira  Flores  (6200  ft.),  2  specimens,  April  29.  Near  Palmira,  Central 
Andes  (6000  ft.),  1  specimen,  April  22  (Richardson). 

Measurements  are  available  for  only  two  of  the  specimens,  as  follows: 

32173,  cf,  total  length,  350;  tail,  180;  hind  foot,  42. 

32174,  9,      "  "       335;     "     175;     "        "     44. 

These  specimens  are  indistinguishable  from  the  hitherto  unique  type  of 
caucensis,  from  Rio  Lima  (alt.  5(XX)  ft.). 

Mr.  Thomas  (Ann.  and  Mag.  Nat.  Hist.  (7),  VI,  Oct.  1900,  p.  366)  has 
suggested   that  S.  cestuans  caucensis  Nelson  is  probably  identical  with 
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Macroxus  medeUensis  Gray,  "also  from  the  Valley  of  the  Cauca,"  but  a 
careful  comparison  of  the  t\T)e  of  cauccnsis  and  the  other  specimens  here 
referred  to  caucemijt  with  Gray's  description  of  medellenina  (Ann.  and  Mag. 
Nat.  Hist.,  Oct.  1872,  p.  408)  shows  that  they  are  not  even  nearly  related. 

38.     SciuruB  (Microsciurus)  sixnilis  Nelson, 

Four  specimens:  Cocal,  June  11  and  15,  2  specimens;  Gallera,  June  29» 
2  specimens  (Miller).  Altitude  4000  and  5700  feet,  lespectively.  San 
Antonio,  Jan.  29,  1911,  1  specimen  (Richardson).     Altitude  7000  feet. 

Measurcm^tnts. 

32406.  d^,  length.  250;  tail,  121;  hind  foot,  31.  Gallera. 

32497,  d".  '•       24o;  "  121;      "        "      35, 

32498,  9,  •'       265;  "  133;      "        "      34    Cocal. 

32499,  9,  "       2.52:  *'  122;      ''        "      30, 

32176,   cf,       "       280,     ''     115;      '*        *'      25.  San  Antonio. 

These  specimens  a^ee  perfectly  with  the  type,  and  previously  unique 
specimen,  from  near  Cali  (alt.  GOOO  ft.). 

39.     Sciurus  (Microsciurus)  palmeri   Thomas. 

Two  spt'ciinens,  San  Jose  (alt.  200  ft.),  Xov.  29  and  Dec.  9  (Richardson). 
San  Jose  is  only  a  few  miles  soutli  of  the  txpe  locality  of  the  species,  and 
at  the  same  altitu  le  in  the  tropical  coast  I)i4t. 


MrSTKLID.E. 

40.     Putorius  macrurus  (  Taczanowskl). 

Two  specimens:  Mira  Flores  (alt.  52(M)  ft.),  adult  female,  April  1 
(Richardson):  Munchiciue  (alt.  S325  ft.),  adult  male,  June  1  (Miller). 
Total  length,  9  375,  d'  495;  tail,  9  150.  cf  202;  hind  foot,  9  43,  cf  52. 
Skull,  total  length,  9  44.5,  cf  52;  zygomatic?  hrcadth,  9  23.5,  cT  29.5; 
mastoid  breadth,  9  20.5,  d"  23. 

Referred  provisionally  to  this  species,  with  the  description  and  colored 
plate  of  which  it  perfectly  agrees.  The  chin  and  throat  are  Hke  tin;  pectoral 
region  —  not  white  as  in  P.  affiniff  (as  c///?/n',v  is  now  commonly  accepted ). 
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PROCYONIDiE. 

41.    Nasua  olivacea  Gray. 

Two  specimens,  an  adult  male  and  a  young  male  (with  milk  dentition), 
Munchique  (alt.  6000  ft.),  May  29  and  June  6  (Miller).  Adult  male 
(very  old),  total  length,  606;  tail  vertebree,  128;  hind  foot,  64.5.  Skull, 
total  length,  94;  zygomatic  breadth,  40.5;  mastoid  breadth,  35;  breadth 
of  rostrum  in  front  of  canines,  7.5. 

42.    Nasua  quichua  Thomas. 

One  specimen,  young  male  (with  milk  dentition),  Popayan,  July  23 
(Miller). 

43.  Bassaricyon  medius   Thomas. 

Two  specimens,  adult  "male  and  female,  Gallera  (alt.  5000  ft.),  west 
slope  of  Western  Andes,  July  13  (Miller). 

Total  length,  very  old  c?,  820,  9  740;  head  and  body,  cf  396,  9  350; 
tail  vertebree,  d"  434,  9  390;  hind  foot,  d"  71,  9  70;  total  length  of  skull, 
cf  80;  zygomatic  breadth,  50.     (Skull  of  female  mislaid.) 

44.  Potos  flavus  caucensis  Allen. 

Three  specimens,  all  old,  San  Antonio  (alt.  7000-8000  ft.),  west  slope 
of  Western  Andes  (near  Call),  Jan.  8  and  9  (Richardson). 

These  specimens  confirm  the  characters  of  the  subspecies,  based  on 
specimens  from  upper  Cauca  Valley  (alt.  6000  ft.),  near  Cali. 

Felid^. 

45.    Felis  jaguarondi  Fischer. 

One  specimen,  a  flat-skin  without  skull  or  feet,  Popayan,  July  27  (Miller). 
Clear  dark  gray  with  the  middle  of  the  back  blackish. 

SORICID.fi. 

46.    Blarina  (Cryptotis)  squamipes  sp.  nov. 

Type,  32378,  d"  ad.,  crest  of  Western  Andes  (alt.  10,340  ft.),  40  mile««  west  of 
Popayan,  Cauca,  Ck>lombia,  July  17,  1911;  coll.  Leo  E.  Miller. 
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Size  very  large,  color  very  dark.  Above,  with  head  turned  from  the  light,  intense 
black,  with  head  toward  the  light,  with  a  brownish  sheen;  below  similar  but  with 
the  brownish  sheen  much  stronger  over  the  pectoral  region  than  on  the  back;  nose 
and  chin  lighter,  more  brownish;  upper  surface  of  fore  and  hind  feet  dark  brown, 
heavily  scaled^  naked  except  for  a  few  short  black  bristly  hairs  on  the  hind  feet; 
tail  blackish,  well  clothed  with  short  bristly  black  hairs. 

Type,  total  length,  128;  head  and  body,  86;  tail  vertebrae,  42;  hind  foot,  18; 
skull  (imperfect,  larking  the  occipital  portion),  tip  of  premaxillaries  to  post-erior 
border  of  right  parietal,  20;  length  of  nasals,  97;  palatal  length,  9.8;  length  of  entire 
upper  toothrow,  10.5;  length  of  the  four  large  molariform  teeth,  6;  distance  between 
outer  border  of  last  molariform  teeth,  6. 

The  type  and  only  specimen  is  an  old  male  with  the  cranial  sutures  obliterated 
anterior  to  the  braincase,  which  part  is  lacking. 

Blarina  squamipes  is  fully  equal  in  size  to  B,  magna  Merriam  from 
Oaxaca,  Mexico,  and  hence  is  one  of  the  two  largest  known  species  of  the 
subgenus  Cryptoiun.  Besides  its  large  size  and  exceedingly  dark  color,  it 
may  readily  he  distinguished  by  the  coarse,  heavy  scales  clothing  both  fore 
and  hind  feet  —  a  feature  I  have  not  before  seen  noted  in  connection  with 
any  species  of  Blarina. 

PhYL1X)8T0MID.E. 

47.    Artlbeus  Jamaicansis  soquatorialis  Andersen. 
One  specimen,  adult  male,  Cali  (alt.  2000  ft.),  Dec.  22  (Richardson). 

4S.    Hemiderma  perspicillatum  (Linnwus). 
One  specimen,  San  Jos^,  Dec.  4  (Richardson). 

TllYROPTERlD.E. 

49.     Thyroptera  tricolor  SpU. 
Two  si>ecimens,  San  Jose,  Dec.  11  (Ricliunkon). 

Ckhiixk. 

50.    Alouatta  seniculus  caucensis  Alien. 

Four  specimens  (Richard.son) :  Las  Lomitas  lait.  ')(){){)  ft.),  adult  ft'male 
and  young  male,  March  4;  Palmira  (alt.  3500  ft.),  April  15.  adult  male; 
Guengue  (alt.  3500  ft.),  May  5,  adult  female. 
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These  specimens  agree  with  the  type  series  of  this  subspecies  in  small 
size,  narrow  nasals,  etc.,  from  the  Upper  Cauca  Valley. 

51.    Ateles  ater  F.  Curier. 

Four  specimens,  1  adult  male,  2  adult  females,  and  a  y6ung  female  a 
few  weeks  old,  Gallera  (alt.  5000  ft.),  July  13  (Miller). 

32363,   cf ,  total  length,  1150;  tail,  600;  hind  foot,  155. 

32354,  9,      "  "       1220;     "     630;     *'        "     160 

32355.  9,      "  "       1260;     "     750;      "        "     160. 

32353,  cf,  skull,  total  length,  112;  zyg.  breadth,  69;  breadth  of  braincase,  57. 

32354,  9,      "         "  "        112;     "  '*        73;         **        "  "  60. 

32355,  9,      "         "  "        115;      *'  "        67;         "        "  "  62. 

52.     Aotus  lanius   DoUman. 

One  specimen,  a  hunter's  flat  skin,  without  skull,  obtained  by  Mr.  F.  M. 
Chapman  on  the  Toche  River,  Central  Andes,  Cauca  district,  in  1911. 

53.    Aotus  griseimembra  Elliot. 

Two  specimens,  adult  male  and  female,  Rio  Sinu  Ceret^,  Bolivar,  Colom- 
bia, Nov.  14  and  20  (Mrs.  L.  E.  Kerr). 

54.    Seniocebus  meticulosus  Elliot.^ 

Two  specimens,  male  and  female,  Rio  San  Jorge,  Bolivar,  Colombia, 
Dec.  11,  1911  (Mrs.  E.  L.  Kerr). 

55.    CebuB  capucinus  nigripectus  Elliot. 

One  specimen,  San  Antonio  (alt.  7000  ft.),  adult  male,  Feb.  21,  1911 
(Richardson).  Total  length,  1020;  tail,  510;  hind  foot,  130.  Skull, 
occipito-nasal  length,  97;  zygomatic  breadth,  69.5;  breadth  of  braincase, 
54;  length  of  braincase,  76;  length  of  upper  molar  series,  22;  lower  jaw 
(front  base  of  incisors  to  posterior  border  of  condyle),  65;  angle  to  top  of 
condyle,  35.5;  height  at  condyle,  37.5;  lower  molar  series,  26. 

C.  c.  nigripectus  was  based  on  two  subadults  and  one  quite  young 
specimen,  all  females,  from  Las  Pubas,  Upper  Cauca  Valley. 


1  Cf.  an  tea.  p.  31.     The  type  is  No.  32703.  male. 


66.7.68P 

Article  VIII.— THE  RELATIONSHIP  OF  THE  GENUS 

PRISCACARA. 

By  J.  D.  Haseman. 

The  genus  Priscacara  has  usuaUy  been  considered  a  member  of  the  family 
of  Cichlid  fishes.  However,  its  relationship  has  been  questioned  in  recent 
years,  partly  at  least  because  the  Cichlidae  are  now  almost  exclusively 
found  in  South  America  and  Africa.  Hence  the  exact  relationship  of  Pris- 
cacara is  important  from  the  standpoint  of  zoogeography.  If  it  is  a  member 
of  the  CichUdae,  then  the  point  of  family  origin  may  have  been  in  the  north- 
em  hemisphere,  and  not  on  an  ancient  southern  continent  (Gondwana). 

Thanks  to  Professor  Bashford  Dean,  who  has  placed  in  my  hands  the 
abundant  material  of  the  Newbury  and  Cope  Collections  in  the  American 
Museum,  I  was  enabled  to  make  a  study  of  the  relationship  of  Priscacara. 
I  am  also  indebted  to  Doctor  L.  Hussakof  for  his  suggestions  in  regard  to 
some  of  the  fossil  characters. 

The  genus  Priscacara  was  described  by  Cope  in  1877  from  Green  River, 
Wyoming  (Middle  Eocene  according  to  Osbom's  'Age  of  Mammals'). 
Cope  states  that  it  might  be  included  in  the  Pomacentridse  but  that  it 
differs  from  the  genera  now  known  in  the  possession  of  vomerine  teeth  and 
in  having  apparently  eight  branchiostegal  rays.  I  have  been  unable  to 
verify  the  presence  of  eight  branchiostegal  rays  in  the  excellent  material 
(which  includes  Cop)e's  specimens)  at  the  American  Museum  of  Natural 
History;  but  to  the  contrary  am  certain  that  the  correct  number  is  six. 
In  regard  to  the  vomerine  teeth,  I  think  that  only  two  large  specimens  of 
Priscacara  serrata  (Nos.  2442  and  2443,  American  Museum)  actually  show 
small  sockets  which  indicate  the  existence  of  very  small  vomerine  teeth  in 
this  species.  The  vomer  is  well  preserved  in  several  sp>ecimens  of  other 
species  of  Priscacara,  but  no  vomerine  teeth  or  sockets  were  found. 

Cope  (p.  92)  also  states  that  the  jaws  of  Priscacara  are  toothless  but 
Woodward  says  that  the  specimens  of  Priscacara  have  small  conical  teeth 
in  both  jaws.  I  have  verified  Woodward's  conclusion.  Woodward  also 
states  that  the  Cichlidae  have  a  single  narial  opening  on  each  side  of  the 
snout  and  that  the  scales  are  ctenoid  but  otherwise  they  are  like  the  Lab- 
ridffi.  The  data  given  in  the  following  table  indicates  that  this  is  the 
correct  view,  i,  c,  Priscacara  is  more  like  the  Labridse  than  the  Pomacen- 
tridw.  However  both  W^oodward  and  Pellegrin  have  considered  Priscacara 
as  a  member  of  the  Cichlidse,  and  I  believe  that  the  following  data  lend 
strong  support  to  their  Nnew. 
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POMACENTBIO/B 


Single  nostril  on  each 
side 

A  suboctilar  Hhelf 

Lower  phao'ngeal 
bones  completely 
united  and  T  or  Y 
shaped 


Small  conical   teeth 
in  Jaws 

OiUs  3)  and  pseudo- 
branchiae 


Branchiostegals  5-7 


Labridjc 


ClCHLlDiB 


Double    nostril    on 
each  side 


Single     nostril     on 
each  side 


No  suboculu'  shelf      No  sulxxnilar  shelf 


flower  pharyngeal 
bones  completely 
united  and  T  or  Y 
shaped 

Ix)ng  conical   teeth 
in  Jaws 

Gills  3 i  and  pseudo- 
branchlsB 


RranchiostegaLs  5  or 
G 


Lower  pharyngeal 
bones  united  but 
retaining  a  suture 
and  triangular 

shaped 

Usually  short  coni- 
cal  teeth   in  Jaws 

4  gills  and  slit  bo- 
hind  4  th  and  no 
pseudobranch  iae 

Branchiostegals  &  or 
C 


No  vomerine  teeth       No  vomerine  teeth        No  vomerine  teeth 


Preoperculum      ser- 
rate or  entire 


Vertebro  with 

transverse  processes 
fh>m  4t^  to  5th 

Ribs  attached  to 
the  transverse  proc- 
esses when  they 
are  present 

2  anal  spines 


Ntunerous        Ktron« 
dorsal  spines 


Ctenoid  scales 


Back  part  of  lateral 
lino  wanting 


Marine 


Praoperculum     ser- 
rate or  entire 


Vertebr»  with 

transverse       proc- 
esses from  the  3rd 

Kibs     attached     to 
the  transverse 

processes         when 
they  are  present 

3     or     more     anal 
spines 


Xum(Tous     slender 
dors.'il  spines 

Cycloid  (or  weakly 
ctenoid)  scales 

Lateral  line  eontin- 
uouM  or  ill  2  parts 

Marine 


Preoperculum    ser- 
rate or  entire 


Vertebrae  with 

transverse       proc- 
e&sos  from  the  3rd 

Kibs  sessile  or  sub- 
sessile 


3  or  more  anal 
spines 

Numerous  strong 
dorsal  spines  (8- 
23) 

Ctenoid  scales 


Lateral  line  usually 
in  2  parts  rarely 
continuous 

Freshwater 


Priscacara 


Not  certain 


No  subocular  shelf 

Lower  pharyngeal 
bones  united  but 
retaining  a  suture 
and  triangular 
shaped 

Small  conical  teeth 
in  the  Jaws 

Not  certain 


Branchiostegals  0 

Small  vomerine 
teeth  in  at  least 
1  species 


Preopennilum 
rate  or  faintly  to 


Vertebrae  with 

transverse      proo 
esses  nrom  the  3rd 

Ribs  sessile 


3  anal  spines 


10  or  11  strong  dor- 
sal spines 


Ctenoid  scales 


lateral  lines  perhaps 
in  2  parts 


Very  probably  fresh- 
water 


The  Green  River  Lake  Formation  is  considered  an  estuarine  or  land- 
locked bay  deposit  (rf.  page  13(5,  'Age  of  Mammals*)-  This  view  is  appar- 
ently derived  from  the  presence  of  Danyatls  and  Xoiogoncus  whose  nearest 
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living  relatives  are  marine  forms.  On  page  572,  'Cambridge  Natural 
History/  Boulenger  states  that  Noiogotieus,  found  in  fresh  water  Eocene 
of  France  and  North  America,  is  related  to  the  marine  Gonorhynchidje 
which  is  represented  by  only  one  living  marine  species,  G.  greyi,  Dasyatis, 
a  member  of  the  order  of  sharks,  is  allied  to  existing  forms  which  frequent 
the  streams  and  estuaries  of  Florida  as  well  as  adjacent  coasts  (c/.  Boulenger, 
p.  464).  Both  skates  and  sharks  are  known  to  enter  mouths  of  rivers 
In  fact  Potamotrygon  has  many  species  which  are  found  in  rivers  of  South 
America.  Diplomystus  also  offers  no  decisive  support  for  a  marine  origin 
of  the  Green  River  Lake  Formation,  because  some  of  its  surviving  relatives 
are  said  to  exist  in  rivers  and  along  the  coast  of  Chile  and  eastern  Australia 
(c/.  Woodward). 

The  presence  of  Lepidosteus,  Amia  and  other  teleosts  indicate  that  the 
formation  is  of  fresh  water  origin.  The  relationship  of  Dapedoglossita 
(Phareodus)  and  Priscacara  with  forms  which  live  in  tropical  rivers,  also 
indicates  a  fresh  water  origin.  Astneops  (cf.  Cope,  p.  85-87)  is  considered 
by  Boulenger,  p.  656,  to  be  related  to  Aphredoderua  which  is  now  found  in 
fresh  water.  These  and  other  genera  indicate  that  the  bulk  of  the  fishes 
of  the  Green  River  Formation  were  fresh  water  forms.  The  deposits  also 
lack  typical  marine  perciform  fishes.  Hence  it  appears  more  probable 
that  the  shark-like  forms  entered  this  basin  from  the  sea,  than  that  all  of 
the  freshwater  forms  fioated  down  the  streams  to  be  deposited  near  the 
coast  in  an  estuary  or  land-locked  bay.  As  far  as  Priscacara  is  concerned, 
it  makes  little  or  no  difference  whether  the  Green  River  shales  were  or  were 
not  estuarian  or  land-locked  bay  in  origin,  because  Priscacara  is  known  from 
imdoubted  freshwater  dei>osits.  Pharyngeal  teeth  of  Priscacara  are  known 
from  the  Washakie  basin  of  the  Bridger  formation  (c/.  Cope,  p.  93).  Hence 
Priscacara  was  very  probably  a  freshwater  form.^ 

The  differences  in  the  sub-ocular  shelf,  number  of  anal  spines,  location 
of  lateral  processes  on  vertebrse,  etc.,  separate  the  Labridse  and  Cichlidie 
from  the  Pomacentridw.  Ctenoid  scales,  sessile  ribs,  shape  of  fused  pharyn- 
geal bones  with  suture,  short  conical  teeth,  strong  dorsal  spines,  and  being 
fresh  water  forms,  easily  separate  Priscacara  from  the  Labridse.  The 
presence  of  vomerine  teeth  and  a  few  other  characters  show  a  closer  rela- 
tionship between  the  ancestral  Cichlidae  and  Percidae  and  Centrarchidse, 


1  It  might  be  maintained  that  Priscacara  entered  the  A'esh water  from  the  sea.  This 
view  has  some  weight  in  view  of  the  fact  that  I  have  shown  that  GeophaguB  braMilienaia,  a 
Cichlid,  can  iive  for  some  time  in  sea- water.  But  if  such  a  view  were  proven,  then  the  origin 
of  the  CichlidGB  would  be  in  the  sea.  This  being  the  case,  no  favorable  evidence  would  exist 
fkx>m  their  distribution  for  a  continuous  Oondwana  Land. 

>  Prof.  Grabau  also  considers  the  Green  River  Formation  as  fresh  water  (c/.  Index  Fossils. 
Vol.  II.  p.  658). 
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than  is  generally  accredited,  but  most  of  these  similarities  are  apparently 
ancestral  (paleotelic)  perciform  characters.  Priscacara  is  easily  separated 
from  these  families  by  its  fused  lower  pharyngeal  bones  which  retain  a 
suture,  etc. 

The  character  of  the  nares  of  Priscacara  cannot  be  definitely  determined. 
This  character  b  not,  I  believe,  of  any  great  importance  because  some  of 
the  living  Cichlidce  (Geophagus)  have  several  small  pits  on  their  snouts.  I 
have  passed  bristles  through  some  of  these  holes  and  in  some  cases  they 
were  found  to  be  continuous  with  the  cavity  beneath  the  true  nans. 
Besides  there  appears  to  be  no  objection  to  the  view  that  the  ancestral 
Cichlidae  might  have  had  double  nares — possessing,  however,  the  tendency 
of  narial  coalescence  or  disappearance  of  one  of  the  openings  on  each  side 
of  the  head.     So  Priscacara  may  or  may  not  have  had  double  nares. 

In  all  detaib,  which  can  be  definitely  determined,  excepting  the  presence 
of  vomerine  teeth  in  at  least  one  species  of  Priscacara,  this  genus  agrees 
with  the  CichlidsB.  The  presence  of  degenerate  or  small  vomerine  teeth 
in  any  or  all  of  the  si>ecies  of  Priscacara  is  not,  I  believe,  of  sufficient  im- 
portance to  separate  the  genus  from  the  Cichlidse,  because  many  of  the 
primitive  perciform  fishes  had  vomerine  and  palatine  teeth.  It  is,  there- 
fore, quite  probable  that  the  ancestral  Cichlidse  also  had  degenerating 
vomerine  teeth.  In  fact,  the  small  size  of  the  vomerine  teeth  in  Priscacara 
may  be  evidence  of  the  trend  of  their  evolution.  The  teeth  may  be 
adolescent  in  the  smaller  species  of  Priscacara,  where,  in  spite  of  favorable 
material,  they  could  not  be  determined.  On  the  other  hand  it  is  possible 
that  the  development  of  some  of  the  living  Cichlidae  would  show  traces  of 
vomerine  teeth  if  the  different  genera  were  studied.  Therefore  it  appears 
that  the  data  at  our  command  are  sufficient  to  show  that  Priscacara  is  an 
ancestral  Cichlid. 

Notes. 

The  serrate  preoperclum  of  Priscacara  vaguely  indicates,  along  with  other  charac- 
ters, that  the  American  genus  Crenicara  is  more  primitive  than  the  genus  Acguidens 
which  is  usually  considered  to  be  the  most  primitive. 

Priscacara  sp.?  Specimen  No.  2583  in  the  American  Museum  has  fused  lower 
pharyngeal  bones  with  a  suture 

Priscacara  oxyprion  Cope,  No.  2447  Amer.  Mus.,  has  a  lateral  line  which  appar- 
ently ends  under  the  posterior  base  of  the  soft  dorsal.  The  same  specimen  has  two 
or  three  lateral  line  scales  on  the  base  of  the  caudal.  This  may  indicate  a  two-part 
lateral  line,  if  not,  it  being  continuous,  makes  no  diflference,  for  some  of  the  living 
Cichlida;  have  continuous  lateral  lines  (c/.  Cichla). 

Priscacara  serrata  Cope,  Nos.  2442  and  2443  Amer.  Mus.,  evidently  have  sockets 
of  teeth  on  the  end  of  the  vomer. 
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The  specimens  all  have  twenty-four  or  more  vertebrsB  (usually  twenty-six),  but 
this  is  a  very  variable  character  in  perciform  fishes.  The  serrate  preoperculum  is 
also  found  in  living  Cichlidse  (rf.  Crenicara).  The  arrangement  of  scales  on  the 
cheeks,  pre-  and  sub-operculum,  also  vary  much  in  living  Cichlids. 
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Article  IX.—  A  NEW  PIKA  FROM  COLORADO. 

By  J.  A.  Allen. 

The  Museum  has  recently  received  as  a  gift  from  Mr.  J.  D.  Figgins, 
Director  of  the  Colorado  Museum  of  Natural  History,  a  series  of  nine 
specimens  of  Ochotona,  three  of  which  are  from  Pagoda  Peak,  Routt  County, 
Colorado,  and  six  from  Geneva  Park,  between  Mount  Evans  and  the 
main  divide,  about  70  miles  west  of  Denver.  Three  of  the  Geneva  Park 
specimens  are  in  summer  pelage  (August  28-31)  and  three  in  winter  pelage 
(November  and  December).  The  Pagoda  Peak  specimens  were  taken 
October  30,  and  are  also  in  winter  pelage  and  thus  comparable  with  the 
November-December  Geneva  Park  series.  The  skulls  of  the  two  series 
show  no  appreciable  differences,  but  the  series  are  quite  different  in  colora- 
tion. The  Geneva  Park  specimens  are  of  course  referable  to  Ochotona 
saxatilis  Bangs;  the  others,  representing  an  isolated  colony  at  Pagoda  Peak, 
northwestern  Colorado,  may  be  distinguished  as 


Ochotona  figginsi  sp.  nov. 

Type,  No.  32721,  9  ad.,  Pagoda  Peak,  Routt  County,  Colorado,  Oct.  30,  1910; 
collected  and  presented  by  Mr.  J.  D.  Figgins,  for  whom  the  species  is  named. 

Not  appreciably  different  in  size  and  cranial  characters  from  Ochotona  saxatilis, 
but  different  in  coloration;  the  ground  color  of  the  pelage  of  the  upper  parts  is  much 
darker,  the  subapical  light  band  of  the  hairs  being  very  pale  yellowish  white  in 
saxaiUis  and  very  near  ecru  drab  \xifiggirm\  the  black  tips  of  the  hairs  are  also  fewer 
and  much  shorter  in  the  former,  not  forming  a  very  pronounced  feature,  while  in 
figginsi  they  are  so  abundant  and  so  much  longer  as  to  give  a  blackish  tone  to  the 
coloration;  in  saxatilis  the  ventral  surface,  in  winter  pelage,^  is  pale  buff,  with  the 
pectoral  band  approaching  ochraceous  buff;  in  figginsi  it  is  white  with  a  pale  yellow- 
ish wash,  a  little  stronger  and  more  buffy  on  the  pectoral  band,  but  not  of  the  deep 
buff  seen  in  saxatilis.  The  lower  borders  of  the  dorsal  area  in  figginsi  share  in  the 
darker  general  tone  of  the  upperparts,  and  are  thus  much  deeper  and  more  of  a 
cinnamon  than  in  saxatilis. 

My  attention  was  called  to  the  Pagoda  Peak  animal  by  Mr.  Figgins, 
who  in  collecting  the  specimens  here  described  found  that  they  had  "  quite 
a  different  note  from  those  found  about  the  main  Divide  [t.  e.,  0.  saxatalis] 


t  Ochotona  aaxatilia  Bangs  was  based  on  a  series  of  specimens  in  summer  pelage,  flrom 
Montgomery,  near  Momit  Lincoln,  Park  Coimty,  Colorado,  collected  by  me  July  27.  1871. 
(See  Monographs  of  North  Amer.  Rodentia.  1877,  p.  411 )  In  this  species,  as  probably  in 
all  other  species  of  the  genus,  the  simmier  and  winter  pelages  are  very  imlike. 
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and  differed  somewhat  in  color,  possibly  subject  to  separation."  He  adds: 
"  Perhaps  nothing  will  describe  this  difference  [in  the  notes]  more  fully  than 
to  say  that  those  on  the  Divide  have  a  sharp,  clear  note,  while  those  of  the 
Routt  County  region  have  a  lower  and  more  guttural  note,  giving  one  the 
impression  that  they  were  suffering  from  a  bad  cold  in  the  throat. . . . 
In  case  the  differences  prove  sufficient  to  warrant  separation,  I  will  deem  it 
a  favor  if  you  will  describe  it." 

Respecting  the  locality  he  states  {in  lift):  "In  the  northwest  comer 
of  the  State  [Colorado],  there  are  numerous  detached  peaks  or  cones  several 
thousand  feet  above  the  plateau,^  and  upon  one  or  two  of  these,  i>ossibly 
more,  conys  are  found ....  As  far  as  the  natural  habitat  of  these  animals 
is  concerned,  the  lava  cones  are  as  isolated  as  if  they  were  islands." 


>  Gannett  gives  the  altitude  of  Pagoda  Peak  ^on  the  authority  of  Hayden).  as  11.251  feet. 
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Article  X.—  THE  OSTEOLOGY  OF  THE  MANUS  IN  THE  FAMILY 

TRACHODONTID.E. 

By  Barnum  Brown. 

The  general  osteological  characters  of  this  family  were  briefly  stated 
in  the  description  of  Claosaurus  (=  Trachodon)  annectem  by  Marsh, 
American  Journal  of  Science,  3d  series,  vol.  44,  1892,  pages  171-173,  ac- 
companied by  a  restoration  of  the  skeleton.  In  his  description  of  the 
skeleton,  which  was  copied  later  in  *The  Dinosaurs  of  North  America,' 
16th  Annual  Report  of  the  U.  S.  Geological  Reports,  1896,  Marsh  says: 

"  The  humerus  is  comparatively  short,  and  has  a  prominent  radial  crest. 
The  radius  and  ulna  are  much  elongated,  the  latter  being  longer  than  the 
humerus,  and  the  radius  about  the  same  length.  The  ulna  has  a  prominent 
olecranon  process,  and  is  a  stouter  bone  than  the  radius.  The  carpal  bones 
were  quite  short,  and  appear  to  have  been  only  imperfectly  ossified.  The 
fore  foot,  or  manus,  was  very  long  and  contained  three  functional  digits 
only.  The  first  digit  was  rudimentary,  the  second  and  third  were  nearly 
equal  in  length,  the  fourth  was  shorter  and  less  developed,  and  the  fifth 
entirely  wanting,  as  shown  in  Plate  II,  figure  1. 

**In  the  functional  digits  (II,  III  and  IV)  the  phalanges  are  elongate 
thus  materially  lengthening  the  fore  foot.  The  terminal  phalanges  of  these 
digits  are  broad  and  flat,  showing  that  they  were  covered  with  hoofs  and 
not  with  claws.  The  limb  as  a  whole  was  thus  adapted  to  locomotion  or 
support,  and  not  at  all  for  prehension,  although  this  might  have  been 
expected  from  its  small  size  and  position. 

"  The  elongation  of  the  fore  arm  and  manus  is  a  peculiar  feature,  espe- 
cially when  taken  in  connection  with  the  ungulate  phalanges.  It  may, 
perhaps,  be  explained  by  supposing  that  the  animal  gradually  assumed  a 
more  erect  position  until  it  became  essentially  a  biped,  while  the  fore  limbs 
retained  in  a  measure  their  primitive  function,  and  did  not  become  prehen- 
sile, which  was  the  case  in  some  allied  forms." 

This  description  was  based  on  a  practically  complete  skeleton  found 
bv  Mr.  J.  B.  Hatcher  in  the  Lance  formation  of  Converse  Countv,  Wyo- 
ming.  Although  the  bones  were  all  associated  at  the  time  of  discovery  it 
seems  quite  evident  that  in  extracting  it  from  the  matrix  or  in  subsequent 
handling  the  bones  of  the  manus  were  changed.  This  fact  is  clearly  estab- 
lished by  a  nearly  complete  skeleton  of  the  same  species  from  the  same 
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formation  and  general  locality  recently  purchased  from  Mr.  Chas.  Sternberg 
and  now  exhibited  in  the  American 
Museum,  No.  5060.  Id  Marsh's 
restoration  four  digits  are  shown, 
three  bearing  hoofs  which  were 
considered  to  be  the  II,  III  and 
IV.  I  b  shown  as  rudimentary 
with  two  phalanges  and  without 
terminal  hoof.  Two  complete  lined 
of  ossified  carpals  are  introduced, 
and  the  phalangeal  formula,  ac- 
cording to  this  restoration,  is  as 
follows : 

Digit  I,  two  phalanges  without 
hoof. 

Digit  II,  three  phalanges,  the 
third  a  hoof. 

Digit  III,  three  phalanges,  the 
third  a  hoof. 

Digit  IV,  three  phalanges,  the 
third  a  hoof. 

This  reconstruction  was  followed 
in  mounting  the  skeleton  erected  in 
the  Yale  University  Museum,  also 
in  a  skeleton  of  the  same  species 
mounted  in  the  National  Museum, 
Washington,  also  in  the  two  skele- 
tons of  Trachodtyn  mirabilu  in  the 
American  I^Iuseum  of  Natural  His- 
tory-, 

The  manus  in  each  of  these 
mounted  skeletons  is  incorrectly 
assembled  as  shown  in  this  new 
skeleton  (Fig.  1),  the  skin  char- 
acters of  which  are  now  being  pub- 
Fig.  1.  Muius  or  Tratiiaian  correcuy  *■-  Hshed  hv  Professor  H.  F.  Osbom. 
S"™.,.ri;r5.«.'"^'""  '""""'  '""■!«  «l»<-imen  there  are  only  two 
ossified  carpals  present,  one  above 
the  other,  apparently  in  normal  position  as  they  are  found  in  the  same 
position  in  each  foot.  This  specimen  shows  conclusively  that  digit  I  is 
absent.    The  phalangeal  formula  (Fig.  2,  p.  lOS)  is  as  follows: 
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Digit    II  with  three  phalanges,  the  third  a  hoof. 

«  TTT         it  ti  t<  it  €t  (S         «€ 

"      IV    "       "  '  no  hoof. 

(<  \7        t(  ft  it  t€  (( 

The  metacarpals  are  distinct  in  form  and  cannot  be  confused.  Mtc.  V 
is  very  short,  massive  and  divergent.  The  other  three  are  closely  appressed 
throughout  their  length  and  are  not  divergent. 

Mtc.  IV  is  curved  transversely  and  its  proximal  end  is  greatly  enlarged. 
The  distal  end  is  quite  small  and  round. 

Mtc.  Ill  is  equal  in  length  to  Mtc.  IV.  It  is  enlarged  at  each  end  with 
the  distal  end  considerably  larger  than  the  proximal  end.  In  position  it 
extends  below  II  and  IV  a  distance  equal  to  the  thickness  of  the  lower 
carpal  bone. 

Mtc.  II  is  considerably  shorter  than  III  and  IV,  and  is  nearly  uniform 
in  diameter  throughout  its  length  with  the  ends  slightly  enlarged. 

The  phalangeal  formula  is  remarkable  considering  the  development 
of  the  digits.  The  proximal  row  is  longest  and  that  of  digit  III  is  largest 
of  the  series.  Those  of  the  second  row  are  irregular  in  form;  in  digits  III 
and  IV  they  are  slightly  triangular.  Of  the  terminal  row  II  and  III  are 
well  formed  hoofs,  while  IV  and  V  have  deteriorated  into  small  rounded 
bony  nodules. 

In  none  of  the  phalanges  are  the  articular  ends  developed  to  the  degree 
of  articulating  perfection  seen  in  the  pes. 

The  extreme  elongation  of  the  metacarpals,  the  loose  articulation  of 
the  phalanges,  and  the  reduction  of  the  unguals  to  two  functional  hoofs 
indicate  that  the  manus  was  no  longer  used  to  any  extent  in  progression. 

In  the  European  Igvmvodon  and  its  American  representative  Champto- 
saurus  the  manus  still  functioned  to  considerable  extent  in  progression. 

The  integument  in  this  specimen  extends  over  all  the  phalanges  but 
the  terminal  hoofs  of  digits  II  and  III  are  as  well  formed  as  those  in  the  pes 
and  were  undoubtedly  covered  by  a  nail.  In  life  the  integument  was  proba- 
bly continuous  over  all  the  phalanges  with  exception  of  the  terminal  hoofs 
of  digits  II  and  III. 
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Article  XI.— NOTES  ON  WEST  INDIAN  FISHES. 

Bt  John  Treadwell  Nichols. 

I, —  Aniennariua  eutroscopus,  a  new  Fboo-fibh  from  Barbadoes. 

The  Museum  has  recently  received  a  specimen  (Am.  Mus.  No.  3315)  of 
the  genus  Aniennarius  from  Barbadoes,  a  gift  from  Dr.  A.  B.  Deynard, 
which  belongs  to  a  hitherto  undescribed  species. 

The  epecimen  is  about  six  icchea  in  total  length,  deep  and  compreeeed.  Depth 
1.5  to  base  of  caudal.  Maxillary  vertical,  3.5  in  length  of  head.  Dorsal  II-1-12. 
Anal  7.  Pectoral  10.  Skin  very  rough  with  amall  prickles  which  are  mcatly  bifed. 
E}re  contained  twice  in  snout,  orbit  larger.  First  dorsal  spine  is  a  movable  bulbous 
knob  from  the  posterior  side  of  which  rises  an  extremely  slender  spine,  broken  in  our 
epecimen.     The  second  spine  is  free  and  about  one-half  as  long  as  the  third,  which 


is  joined  to  the  back  by  skin.  Dorsal  high  and  continuous,  its  anterior  rays  not 
different  from  the  posterior.  Color,  in  spirits,  pale  with  blotches  of  reddish,  perhaps 
due  to  artificial  staining.  Dorsal  with  a  black  ring  on  the  center  of  its  posterior  rays. 
Anal  with  a  large,  oblong,  black  ring  or  ocellus.  Caudal  with  two  rings  on  its  upper 
two  thirds,  directly  over  one  another.  A  ring  on  side.  A  small  ring  at  base  of  third 
dorsal  spine.  A  black  spot  on  the  posterior  bend  (rfbow)  of  the  pectoral.  A  few 
black  spots  on  the  sides  and  streaks  on  the  fins. 
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This  fish  is  close  to  Anlennarius  stellifer  Barbour  ^  but  differs  from  it  in 
form  and  color,  in  having  a  different  soft  dorsal,  and  different  squamation 
about  the  second  dorsal  spine. 

II. —  Psevdomonacanthus  am^pkioxys  (Cope)  from  Dominca  and  Bermuda. 

The  Museum  has  recently  received  a  specimen  of  Pseudomaruicanlhus 
amphioxys  140  mm.  long,  collected  by  Mr.  Roy  W.  Miner  of  the  Department 
of  Invertebrate  2k)ology,  at  Dominica,  West  Indies.  As  the  s[)ecies  is  not 
well  known,  an  outline  sketch  of  it,  compared  with  our  two  common  Man- 
acanthus,  will  be  of  interest.  There  is  also  in  the  collection  of  the  Museum 
a  specimen  from  Bermuda,  162  mm.  long,  which  closely  resembles  this 
Dominican  fish,  but  has  the  pelvic  bone  decidedly  more  horizontal,  the 
depth  of  the  fish  consequently  less.  That  of  the  Bermuda  fish  is  1.8  in 
length  to  base  of  caudal,  that  of  the  Dominican  fish  1.6.  Whereas  this 
variation  is  perhaps  due  to  s|>ecific  distinctness,  it  seems  best  in  view  of  the 
scanty  material  for  comparison  at  present,  to  consider  both  specimens  P. 
amphioxys. 


Fig.  2      Pseudomonacanihus  amphioxys  (Cope). 

They  differ  from  our  two  species  of  Monacanthus  notably  in  the  less 
movable  pelvic  bone,  and  fixed  ventral  spine.  The  dorsal  spine  is  granular 
in  front,  without  strong  spinules  behind.  It  fits  into  a  pronounced  groove 
in  the  back,  which  is  (juite  absent  in  our  Monacanthus. 


»  Barbour,  Bull.  Mu5.  Comp.  ZoOI..  Cambridge,  Mass..  XLVI.  1905,  p.  132. 
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Fig.  3.     Monacanthus  hispidus  (Linnaeus). 


Fig.  4.     Monacanthus  ciliaius  (Mitchill). 
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Article  XII  —  NOTES  ON  THE  TRAPEZIUM  L\  THE  EQUID^. 

By  S.  H.  Chubb. 

The  trapezium,  a  bone  generally  believed  to  be  of  very  rare  occurrence 
in  the  domestic  horse,  seems  much  more  frequently  present  than  has  been 
supposed  and  careful  dissection  will  no  doubt  show  that  it  is  well  worthy  of 
being  included  in  the  horse  skeleton  although  it  has  no  important  function 
at  the  present  time.  It  is  rather  surprising  that  it  should  still  exist  when 
the  first  digit,  with  which  it  functioned,  must  have  ceased  to  be  of  service 
early  in  or  before  the  Eocene  epoch. 

The  writer  obtained  a  miscellaneous  collection  of  35  sets  of  carpal  bones 
from  adult  horses.  These  also  included  in  most  cases  the  proximal  end  of 
the  metacarpus.  The  specimens  procured  in  the  flesh  were  carefully 
dissected  and  cleaned  with  the  result  that  in  57%  the  trapezium  was  found 
perfectly  well-defined  though  varying  considerably  in  size  and  shape,  the 
larger  ones  being  roughly  triangular  and  about  17  mm.  in  their  greatest 
diameter.  The  smallest  in  the  collection  is  5  mm.  Many  of  the  larger 
ones  have  well-defined  facets  articulating  with  the  trapezoid  and  also  with 
the  2nd  metacarpal  (inner  splint  bone)  while  the  majority  articulate  only 
with  the  trapezoid.  Several  of  the  smaller  specimens  have  no  articulation 
whatever,  but  were  simply  lodged  among  the  ligaments.  With  the  excep- 
tion of  some  of  the  larger  bones  there  is  no  uniformity  of  character  but  simply 
an  irregularly  shaped  nugget  of  bone,  so  that  it  would  be  impossible  to  iden- 
tify one  if  found  out  of  place.  Fig.  1  shows  one  of  the  more  developed 
specimens  and  also  an  average  example. 

A  most  unexpected  find  in  the  preparation  of  these  specimens  was  a 
vestigial  5th  metacarpal  (Fig.  2).  This  bone  is  16  mm.  in  length  and  7  mm. 
in  diameter  and  articulated  with  the  4th  metacarpal  (outer  splint  bone). 
In  shape  and  general  appearance  it  is  wonderfully  similar  to  the  5th  meta- 
carapal  of  one  of  the  Middle  Oligocene  horses  MesohippuSy  also  sho\^Ti  in 
Fig.  2.     (No.  9777  American  Museum  collection.) 

Trapezium  of  the  Asses  and  Zebras. —  Judging  from  the  more  definite 
character  and  comparative  uniformity  of  the  trapezia  examined  in  the 
sev'eral  species  of  asses,  I  should  rather  expect  to  find  it  constant  in  these 
species,  although  it  would  be  unwise  to  speak  positively  on  this  point  in 
view  of  the  small  number  of  subjects  examined. 
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;         E.CABALLUS 

Fig.  1.  Distal  row  of  carpal  bones  and  proximal  end  of  metacarpus  showing  trapesium 
in  place,     i  nat.  size. 

a.  trapezium;  b,  trapezoid;  c.  magnum;  d.  2nd  metacarpal;  «,  3rd  metacarpal;  A 
4th  metacarpal. 


MESOHIPPUS 


E    CABALLUS 

Pig.  2.     Lateral  view  of  metacarpus  showing  5th  metacarpal;  i  nat.  size.     a.  vestigial 
5th  metacarpal;  6,  4th  metacarpal;  c.  3rd  metacarpal;  d,  undform;  e,  magnum. 


The  Kiang  (Equus  hemionus), —  In  this  specimen,  the  wild  ass  of 
northern  Asia  (Fig.  3),  the  trapezia  are  j>erfectly  paired  and  have  none  of 
the  abortive  appearance  characteristic  in  the  horses  and  have  no  articu- 
lation with  the  2nd  metacarpal. 

The  Domestic  Ass  {Equus  asinus). —  In  the  domestic  ass  (Fig.  3)  they 
are  as  nicely  formed  as  in  the  kiang  and  are  placed  low  on  the  trapezoid, 
having  a  well  developed  facet  for  articulation  with  the  2nd  metacarpal. 

In  the  zebras  the  few  specimens  at  hand  would  seem  rather  to  point  to 
the  same  or  a  greater  irregularity  than  in  the  horses. 

In  Grevy's  zebra  (E.  gretyi)  the  trapezia  are  placed  much  higher  on  the 
trapezoids  than  in  the  asses,  widely  separating  them  from  the  2nd  meta- 
carpal below.  The  left  one  is  imperfectly  formed  and  much  smaller  than 
the  right. 

E.  grantij  the  last  specimen  figured,  gives  further  evidence  of  irregularity. 
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The  right  trapezium  is  very  small  and  simple  in  form,  wtiile  on  the  left  side 
it  is  entirely  absent. 


KIANG 


DOMESTIC  ASS 


GREWfe  ZEBRA 


LEFT 


grant's  zebra 


^ 


Fig.  3.  Trapezia  and  trapezoids  of  asses  and  zebras.  Inferior  surAice.  Natural  size, 
a,  trapezium;   b,  trapezoid. 

After  more  extensive  examination  the  trapezium  may  prove  to  be  very 
irregular  in  the  zebras,  but  in  E,  caballus  at  least  it  seems  quite  permissible 
to  mclude  it  when  considering  the  skeleton. 


Artiela  XIIL— MAMMALS  CX)LLECTED  BY  THE  'ALBATROSS* 

EXPEDITION  IX  LOWER  CALITORXIA  IX  1911,  WITH 

DESCRIPTIOXS  OF  XEW  SPECIES.* 

By  Charles  Haskin$  Towxsexd.  * 

[By  pcrmissioo  of  ibe  U.  S.  CommisskXMr  of  FIsiMTk*, 

Plates  VIII  and  IX. 

The  mammals  brought  back  by  the  '  Albatross  *  Expedition  number 
259  specimens,  representing  59  species,  ten  of  which,  from  islands  in  the 
Gulf  of  California,  appear  to  be  undescribed. 

Mammals,  usually  of  the  smaller  kinds,  were  obtained  at  nearly  all  of 
the  twenty-seven  localities  visiteil  by  the  ship.  While  a  single  night's 
trapping  often  yielded  numerous  specimens,  many  were  destroyed  by 
ants  before  the  traps  could  be  visited  in  the  morning.  Wood  rats,  pocket 
mice  and  deer  mice  were  especially  numerous,  and  it  was  possible  to  obtain 
them  by  setting  traps  almost  anj-where  in  the  bushes  near  the  beaches. 

Deer  and  coyotes  were  obtained  at  two,  hares  at  six,  spermophiles  at 
three,  and  kangaroo  rats  at  four  localities.  Specimens  of  lynx,  fox,  raccoon, 
skunk,  and  gopher  were  secured  only  in  the  Sierra  Laguna  mountains  by  a 
collector  sent  from  the  ship.  The  elephant  seal  was  found  only  at  Guada- 
lupe Island.  As  the  work  of  the  cruise  included  deep  sea  investigations, 
sometimes  at  considerable  distances  from  land,  all  anchorages  were  of  short 
duration  and  at  points  rather  widely  separated. 

The  greater  part  of  the  collection  of  mammals  was  prepared  by  Mr.  H.  E. 
Anthony,  now  of  the  Museum  staff. 

The  islands  visited  include  Guadalupe,  the  San  Benitas,  Cedros, 
Magdalena,  Margarita,  and  San  Roque  in  the  Pacific,  and  Cerallx),  Espiritu 
Santo,  San  Jos^,  Santa  Cruz,  Santa  Catalina,  Carmen,  Angel  Guardia, 
San  Esteban,  and  Tiburon  in  the  Gulf.  In  physical  characteristics,  the 
islands  bear  close  resemblance  to  the  coastal  regions  of  the  Peninsula,  having 
the  same  desert-like  appearance.  Some  of  them  are  totally  without  fresh 
water,  and  most  of  them  are  uninhabited.  Small  mammals  were  obtained 
only  at  islands  where  the  traps  could  be  left  out  over  night. 

The  following  notes  relate  to  islands  from  which  new  species  were  pro- 
cured. 

i  Scientific  Results  of  the  Expedition  to  the  Gulf  of  California  In  Charge  of  C.  II. 
Townsend,  by  the  U.  S.  Fisheries  Steamship  'Albatross'  in  lUU.  Commander  (J.  H. 
Barrage,  U.  S.  N.,  Commanding. 
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Tiburon  is  the  largest  island  in  the  Gulf;  it  is  thirty  miles  long  by  about 
fifteen  in  width,  and  has  a  height  of  4000  feet.  It  is  separated  from  the 
Mexican  mainland  by  a  channel  from  one  to  three  miles  wide,  and  is  inhab- 
ited by  Seri  Indians  reputed  to  be  dangerous  to  small  parties. 

Angel  de  la  Guardia  is  near  the  western  shore  of  the  Gulf.  It  is  forty 
miles  long  by  about  ten  miles  wide,  and  has  a  height  of  about  4000  feet;  it 
is  without  fresh  water  and  is  uninhabited. 

San  Esteban  is  exceedingly  rough  and  mountainous  with  a  height  of 
1800  feet  and  a  diameter  of  about  four  miles.  It  lies  eight  miles  southwest 
of  Tiburon,  is  without  fresh  water  and  is  uninhabited. 

Carmen,  near  the  Peninsula,  is  seventeen  miles  long  by  five  and  a  half 
miles  wide,  and  has  a  height  of  1500  feet.  Important  salt-works  are  located 
here. 

List  of  Species. 

DELPHINID.E.    Porpoises,  Dolphins,  etc. 

Porpoises  were  observed  almost  daily  while  the  'Albatross'  was  in  the 
Gulf  of  California.  They  were  especially  numerous  about  the  head  of 
Concepcion  Bay,  where  a  band  of  two  hundred  or  more  came  near  the 
anchorage  and  showed  little  fear  of  the  launch  which  several  times  passed 
among  them. 

1.    Tursiops  nuuanu  Andrews.    Nuuanu  Dolphin. 

Two  skulls,  Santa  Catalina  Island,  April  16. 

The  skulls  obtained  by  the  '  Albatross '  Expedition  at  Santa  Catalina 
Island,  when  compared  with  a  skull  obtained  by  Mr.  J.  T.  Nichols,  in  the 
Pacific  (I^t.  12°  N.,  Long.  120°  W.),  were  found  to  be  identical.  The 
species  was  then  described  by  Mr.  R.  C.  Andrews  in  Bull.  Am.  Mus.  Nat. 
Hist.,  Vol.  XXX,  Art.  IX,  pp.  233-237,  August  26,  1911. 

2.    Tursiops  gilli  Doll.    Gill's  Dolphin. 

Skull,  San  Bartolome  Bay,  March  14. 

Porpoises  were  seen  daily  while  the  '  Albatross  *  remained  in  San  Barto- 
lome Bay.  The  skull  obtained  was  found  on  the  beach  with  portions  of 
the  skeleton. 

3.     Globicephalus  scammoni  Cope.    Scammon's  Black-fish. 

Twelve  skulls,  Santa  Cruz  Island,  April  16. 

There  were  many  skulls  and  skeletons  of  this  species  on  the  beaches  at 
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Santa  Cruz  Island,  and  also  at  Santa  Catalina,  where  we  called  the  same  day. 
There  was  evidence  that  all  the  animals  had  been  killed  for  their  oil. 


BoviDiE.    Sheep,  Bison,  etc. 

We  were  informed  by  a  resident  that  the  mountain  sheep  is  found  among 
the  high,  rugged  hills  on  both  sides  of  Concepcion  Bay,  but  it  is  more 
numerous  on  the  ranges  further  inland.     Only  one  was  seen  by  our  party. 

Our  informant,  Sr.  Liberato  Castro,  from  whom  the  horns  were  received, 
said  that  we  would  find  good  sheep  hunting  on  Tiburon  Island,  but  no  traces 
of  the  species  were  found  during  our  hunting  there  on  April  12-13.  The 
name  used  at  Concepcion  Bay  for  the  mountain  sheep  is  "  borrego  cim- 
maron."  The  species  is  found  throughout  the  desert  ranges  of  the  eastern 
side  of  the  Peninsula,  from  west  of  the  mouth  of  the  Rio  Colorado  southward 
to  near  La  Paz. 

4.  Ovis   cervina   cremnobates.    Elliot.    Lower   California  Moun- 

tain Sheep. 

Four  pairs  of  horns,  south  end  of  Concepcion  Bay,  April  7. 

AntilocapridvE.    Prong-horn  Antelope. 

5.  Antilocapra  americana  mezicana  Merriam.    Lower  California 

Antelope. 

One  head,  inland  from  Santa  Rosalia  Bay. 

The  antelope  was  formerly  found  on  many  of  the  plains  of  Lower  Cali- 
fornia, but  is  now  rare.  It  is  not  at  present  known  to  exist  further  south 
than  the  Santa  Clara  Desert,  about  midway  on  the  Peninsula. 

CERViDiE.    Deer. 

6.  Odocoileus  hemionus  peninsulsB  Lydekker.    Lower  Caufornia 

Deer. 

Male  juv.,  San  Bartolome  Bay,  March  14;  female,  San  Bemado  Moun- 
tains, May  13;  male,  San  Bemado  Mountains,  May  15,  600  ft.;  male, 
San  Bemado  Mountains,  May  16,  600  ft. 

On  the  Peninsula  deer  were  seen  at  only  a  few  localities,  but  are  said  to  be 
rather  common. 
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7.    Odocoileus  hemionus  eremieus  Meams.    Tiburon  Island  Deer. 

Male  and  female  ad.»  Tiburon  Island;  male,  antlers  only,  all  from 
Tiburon  Island,  April  12. 

Deer  are  abundant  at  Tiburon  Island  if  one  may  judge  by  their  tracks 
and  trails.  Several  of  the  animals  were  seen  and  two  specimens  were 
obtained.  The  weight  of  a  heavily  antlered  buck,  killed  by  Lieut.  Stanley, 
was  121  pounds  after  evisceration. 

8.    Odocoileus    cerrosensii    Merriam.    Cedros  Island  Deer. 

Fragments  of  weathered  antlers,  Cedros  Island.  Probably  now  extinct; 
killed  formerly  by  miners  for  food. 

LeporiDwE.    Hares,  Rabbits. 

The  collection  of  jack  rabbits  although  small  contains  two  esjjecially 
striking  forms,  the  grayish  or  silvery  rabbit  of  Tiburon  Island,  allied  to 
species  of  the  Mexican  mainland,  and  the  remarkably  dark  species  peculiar 
to  Espiritu  Santo  Island.  The  latter  w^ith  its  glossy  black  back  resembles 
no  other  rabbit,  and  is  a  most  striking  variation  from  the  form  inhabiting 
the  adjacent  coast  of  the  Peninsula. 

9.    Lepus  californicus  magdalensB  Nelson.    Magdalena  Isl.\nd 

Jack  Rabbit. 

Male,  Santa  Margarita  Island,  March  20. 

10.    Lepus  californicus  xanti  Thomas.    Cape  San  Lucas  Jack  Rabbit. 
Male,  Cape  San  Lucas,  March  24;  female,  Pichilinque  Bay,  March  28. 

n.     Lepus  insularis  Bryant.    Espiritu  Santo  Jack  Rabbit. 

Female,  Pichilin(iiio  Island,  March  27, —  introduced  from  Espiritu  Santo 
Island;  female,  Espiritu  Santo  Island,  April  IS. 

12.    Lepus  alleni  tiburonensis  suhsp.   nov.    Tiburon  Island  Jack 

Rabbit. 

Clo-(»ly  rcljitcMl  to  L.  alhri.  from  which  it  ditTtTs  in  Ix'ing  much  darker  and  more 
iron  Rrjiy,  the  butfiiirs-;  on  t!ic  hack  hcinj^  rather  pah*  and  much  overlaid  and  mixed 
with  bhick. 
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of  bcniy  and  outbade  of  Wfs  much  darker  Aini  aK^[>^  iivm  itn^  iKui  in  «iU^(u 
Rump  pairh  darker  and  le^ss^  differaitintni  fncon  ci^vr  \^  Ivick.  In\n  fcr^v  i>f  9t\k*« 
extending  on  undeq^trt^  leaving  only  a  nanxiw  me^iian  white  area,  l^inier  5ifie  of 
neck  moie  buff,  ear?  darker  and  grayer.    Top  of  head  \-ery  similar  to  ^knis 

Type,  Xo,  31990*  male.  Representeil  by  three  male«  in  rather  wivn  j^pring  i^lage^ 
Tibuion  Island,  April  13. 

A  doien  or  more  of  these  rabbits  were  seen  by  our  pwty .  Measurements, 
average  of  three  specimens:  total  length,  610;  tail,  ^,  hind  foot  127. 

Heteroutidx.    Pocket  Mice,  Kangaroo  Rats,  etc. 

Pocket  mice  of  the  genus  Perognaikus  are  naturally  abundant  in  the 
desert-like  country  of  Lower  California,  and  were  obtained  at  all  localities 
where  the  traps  were  set  at  night. 

There  were  signs  that  they  were  quite  as  common  on  the  ii^lands  as  on 
the  Peninsula.  They  are  burrowers,  nocturnal  in  habit,  and  feotl  on  netnls 
which  they  collect  and  carry  in  their  cheek  pouches. 

13.  Perognathua  penicillatus  arenarius  Mcrriam.    Little  Dkhrrt 

Pocket  Mouse. 

Male,  San  Bartolome  Bay,  March  14;  male  San  Francisquito  Hay, 
April  10. 

14.  Perognathus  spinatus  peninsuleo   Mcrriam,    Cape  San   Lucam 

Pocket  Moitse. 

Seven  males,  3  females,  Cape  San  Lucas,  March  24;  5  males,  San  Josd 
del  Cabo,  March  26;  2  males  and  2  females,  Pichilinque  Bay,  March  28  30; 
male,  Agua  Verde  Bay,  April  2;  male  and  female,  MuIokc,  April  5;  male, 
Concepcion  Bay,  April  8;  3  males,  Miraflorcs,  April  25;  fenuvie,  San  Ber- 
nado  Mountains,  May  5. 

15.    Perognathus  penicillatus  siccus  Osgood. 
Male,  2  females,  Cape  San  Lucas,  March  24. 

10.    Perognathus  baileyi  rhydinorhis  FJliot,    San  Quentin  Poc  ket 

Mouse. 

Two  males  and  .3  females,  Pichilinque  Bay,  March  29-30;  male,  C!oncep- 
cion  Bay,  April  8. 
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17.  Parognathus  fallax  Merriam.    Short-eared  California  Pocket 

Mouse. 

Female,  San  Bartolome  Bay,  March  14. 

18.  Perognathus  spinatus  bryanti  Merriam.    Bryant  Pocket  Mouse- 

Four  males,  female,  San  Jos^  Island,  April  1 ;  3  males,  Espiritu  Santo 
Island,  April  19. 

19.  Perognathus    baileyi    insularis  subsp.   nov.     Tiburon    Island 

Pocket  Mouse. 

In  size  and  color  about  the  same  as  P.  penicillatus  pricei.  Skull  in  general  rather 
narrower;  rostrum  and  nasals  narrower;  interparietal  larger.  Ascending  branches 
of  supraoccipital  narrower;  maxillary  arm  of  zygoma  weaker. 

Type,  No.  31846,  male. 

Represented  by  2  males  and  1  female,  Tiburon  Island,  April  13. 
Measurements,  average  of  three  specimens:  total  length,  212;   tail,  119; 
hind  foot,  27.3. 

20.  Perognathus    penicillatus    goldmani   subsp.    nov.    Goldman's 

Pocket  Mouse. 

In  general  size  and  color  about  the  same  as  P.  baileyi]  skull  slightly  smaller 
and  lighter;  molariform  too  throw  shorter;  inner  side  of  parietal  shorter.  Named 
for  Edward  \.  Goldman. 

Type,  No.  31845,  male,  Tiburon  Island,  April  13. 

Measurements  of  the  type:  total  length,  171;  tail,  90;  hind  foot,  23. 

21 .  Perognathus  spinatus  nelsoni  subsp.  nov.    Carmen  Island  Pocket 

Mouse. 

Compared  with  P.  spinatus  peninsuUSf  the  color  is  grayer  and  lacks  the  drab 
brown  effect  seen  in  peninsula]  general  size  similar,  but  tail  slightly  shorter  — 
decidedly  shorter  than  in  bryanti. 

Type,  No.  31855,  male. 

Represented  by  2  males  and  1  female.  Carmen  Island,  April  3.  Named 
for  Edward  W.  Nelson,  well  known  for  his  studies  of  Lower  California 
mammals.  Measurementj*,  average  of  three  specimens:  total  length,  172; 
tail,  93;  hind  foot,  24. 

Kangaroo  rats  are  very  abundant  on  Tiburon  Island  where  there  were 
many  tracts  of  level  ground  conspicuously  marked  with  their  burrows  and 
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well-beaten  trails.  Being  nocturnal,  we  saw  nothing  of  them,  but  the  traps 
yielded  specimens  both  nights  we  were  at  the  island.  They  did  not  appear 
to  be  so  common  at  other  places  visited  by  the  '  Albatross '. 

Kangaroo  Rats. 

Kangaroo  rats  are  handsome  animals  with  velvety  fur,  and  derive  their 
name  from  the  long  hind  legs  and  tail  and  the  habit  of  leaping  kangaroo 
fashion.     They  have  cheek  pouches  in  which  food  is  carried  to  their  burrows. 

22.  Dipodomys  insularis  Merriam.    San  Jos£  Island  Kangaroo  Rat. 
Male,  2  females,  San  Jos^  Island,  April  1 . 

23.  Dipodomys  merriami  Mearns.    Tiburon  Island  Kangaroo  Rat. 
Seven  males  and  1  female,  Tiburon  Island,  April  12-13. 

24.  Dipodomys  merriami  simiolus  Rhoads.    Allied  Kangaroo  Rat. 
Male,  3  females,  San  Francisquito  Bay,  April  10. 

25.    Dipodomys  merriami  melanurus  Merriam.    Black-tailed 

Kangaroo  Rat. 

Six  specimens,  Miraflores,  April  25-May  2. 

GEOMYiiDiE.    Pocket  Gophers. 

These  animals  are  active  burrowers,  living  almost  entirely  under  ground. 
They  are  vegetable  feeders  and  have  cheek  pouches  in  which  to  carry  food. 

26.    Thomomys  bottfls  anita  Allen.    Santa  Anita  Pocket  Gopher. 
Seven  specimens,  Miraflores,  April  28-May  4. 

MuRiDiE.    Wood  Rats,  Deer  Mice,  etc. 

Wood  rats  were  obtained  by  night  trapping  at  most  of  the  localities 
visited  by  the  'Albatross'.  It  is,  by  reason  of  its  conspicuous  brush  nest, 
more  in  evidence  than  any  other  mammal.  Nests  were  seen  by  the  dozen 
in  all  sorts  of  locations,  from  the  high,  rocky  ridges,  down  to  the  mangrove 
belts  along  the  lagoons.  One  nest  high  up  on  Margarita  Island,  was  built 
quite  in  the  open  against  the  side  of  a  rock  commanding  an  extensive  view. 
The  broken  twigs  of  which  it  was  largely  composed,  were  covered  entirely 
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over  with  pieces  of  cactus,  the  dried  dung  of  burros  and  cattle  and  a  bushel 
of  small  stones.  Another,  just  back  of  the  beach  and  in  the  center  of  a 
clump  of  cactus,  was  five  feet  in  diameter  and  completely  covered  with  peb- 
bles and  sea  shells.  Another  among  the  mangroves  on  Magdalena  Island 
was  six  feet  in  diameter  and  composed  entirely  of  mangrove  twigs.  Its 
base  was  well  secured  among  elevated  mangrove  roots  and  more  than  a  foot 
clear  of  the  marshy  ground  beneath.  There  must  have  been  a  score  of 
wood  rat  nests  among  the  mangroves  on  Magdalena  Island  within  a  radius 
of  500  yards  and  many  of  the  structures  were  five  feet  high.  Any  kind  of 
portable  object  in  the  vicinity  of  a  wood  rat's  nest  may  be  used  in  its  com- 
position. 

27.    Neotoma  intermedia  gilva.     Rhoads.  Yellow  Wood  Rat. 
Female,  San  Bartolome  Bay,  March  14. 

28.    Neotoma  intermedia  pretiosa  Goldman,    Matancita  Wood  Rat. 
Five  males,  3  females,  Santa  Margarita  Island,  March  19-21. 

29.    Neotoma   intermedia   arenacea   Allen,    Cape   Wood   Rat. 
Three  males,  2  females,  Cape  San  Lucas,  March  24-25. 

30.    Neotoma   intermedia   perpallida    Goldman.    San   Jos^:    Island 

Wood  Rat. 

Five  males,  1  females  San  Jose  Island,  March  3I-April  1. 

31.    Neotoma  intermedia  Rhoads.    Rhoads's  Wood  Rat. 

Female,  Agua  \'enle  Bay,  April  2;  2  females,  Mulege,  April  5,  Concep- 
eion  Bay,  April  <S;  female,  San  Bernado  Mountains,  May  16;  2  juv.,  Mira- 
flores,  April  25-30. 

32.    Neotoma  intermedia  vicina  Goldman.    Espiritu  Santo  Wood  Rat. 
Female,  Espiritu  Santo  Island,  April  19. 

33.     Neotoma  nudicauda  Goldman.    Cakmkn  Island  Wood  Rat. 
Two  females.  Carmen  Island,  April  3. 
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34.    Neotoma  alblgula  seri  subsp.  nov.    Tiburon  Island  Wood  Rat. 

In  color  similar  to  iV.  aUngvla,  which  it  resembles  more  nearly  than  any  other 
species.  Teeth  rather  small;  interorbitals  narrow;  interparietals  small  as  com- 
pared with  albiguia.    Named  for  the  Seri  Indians  inhabiting  Tiburon  Island. 

Type  No.  31940,  male. 

Represented  by  1  male  and  2  females,  Tiburon  Island,  April  12-13. 
Measurements,  average  of  three  specimens:    total  length,  328;    tail, 
149;    hind  foot,  34. 

35.    Neotoma  InsulariB  sp.  nov.    Angel  Island  Wood  Rat. 

Nearest  to  N.  intermedia  gUva  and  about  the  same  size,  but  paler,  grayer  and 
less  yellowish.  Skull  relatively  shorter  and  broader,  with  heavier  rostrum,  heavier 
dentition  and  larger  auditory  bulke. 

T3rpe  No.  21922,  female.  Angel  del  la  Guardia  Island,  April  11. 

Measurements  of  type:   total  length,  290;  tail,  120;  hind  foot,  35. 


Deer  Mice. 

> 

These  nocturnal  animals,  abundant  in  most  parts  of  North  America,  are 
common  almost  everywhere  in  Lower  California  and  the  outlying  islands. 
The  traps  set  for  them  at  night  seldom  failed  to  yield  specimens,  but  we 
learned  little  of  their  habits.  They  feed  largely  on  seeds  and  inhabit  all 
sorts  of  natural  crevices  under  rocks  and  the  roots  of  trees  and  bushes. 
They  are  extensively  preyed  upon  by  owls,  snakes,  and  weasels. 

36.  Peromyscus  eremicus  cedroscensis  Allen.  Cedros  Island  Mouse. 
One  male,  3  females,  Cedros  Island,  March  10-12. 

37.  Peromyscus  maniculatus  coolidgi    Thomas.    Coolidge's  Field 

Mouse. 

Female,  San  Bartolome  Bay,  March  14. 

38.  Peromyscus    eremicus   polypolius   Osgood.    Margarita   Island 

Mouse. 

Three  males,  4  females,  Santa  Margarita  Island,  March  19-21. 

39.    Peromyscus  eremicus  eva  Thomas.    Eva's  Mouse. 

Four  males,  Cape  San  Lucas,  March  24-25;  1  male,  San  Jos^  del  Cabo, 
March  26;    1  male,  1  female,  Pichilinque  Bay,  March  28-30;   4  females, 
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Mulege,  April  5;  2  males,  1  female,  Concepeion  Bay,  April  7-8;  1  female, 
San  Bemado  Mountains,  May  15;  1  juv.,  Miraflores,  April. 

40.    Peromyscus  eremicus  eremicus  Baird,    Desert  Mouse. 
Female,  San  Francisquito  Bay,  April  10. 

41.    Poromyscus  erexnicus  tiburonensis  M earns.    Tiburon  Desert 

Mouse. 

Two  males,  1  female,  Tiburon  Island,  April  12-13. 
42.    Peromyscus  guardia  sp.  nov.    Angel  Island  Mouse. 

Larger  than  eremicus^  in  color  at  least  as  pale;  upper  outline  of  skull  less  arched; 
skull  similar  in  general  to  that  of  eremicus^  but  zygoma  more  compressed  anteriorly 
and  rostrum  decidedly  longer.  Incisive  foramina  rather  short,  not  reaching  anterior 
plane  of  first  molars;  interpterygoid  fossse  broader;  audital  bulls  larger. 

Type  No.  31907  female. 

Measurements:  average  of  two  specimens,  total  length,  208;  tail,  114; 
hind  foot,  24. 

Represented  by  male  and  female  from  Angel  de  la  Guardia  Island, 
April  11. 

43.  PeromyBCUB  Btephani  sp.   nov.    San  Esteban   Island  Mouse. 

Although  near  to  Tiburon  Island,  the  San  Esteban  form  is  clearly  not  very 
nearly  related  to  P.  tiburonensis.  In  color  it  is  close  to  typical  eremicus;  the  tail 
averages  shorter  and  the  hind  foot  larger. 

P.  tiburonensis  is  one  of  the  smallest  of  the  eremicus  group,  while  the  San  Esteban 
form  is  one  of  the  largest,  skull  decidedly  shorter  than  in  eremicus,  dentition  about 
the  same;  nasals  more  pointed  posteriorly  and  reaching  beyond  premaxillaries.  In 
eremicus  the  contrary  is  true  —  the  premaxillaries  exceed  the  nasals.  Posteriorly 
the  front als  meet  at  an  angle  on  the  median  line,  instead  of  forming  a  curve  as  in 
eremicus. 

Tj-pe,  No.  31961,  male. 

Measurements,  average  of  four  specimens:  total  length,  195;  tail,  97; 
hind  foot,  22. 

Represented  by  2  males  and  2  females,  San  Esteban  Island,  April  14. 

44.  PeromyBCUB    eroxnicuB    carmeni   subsp.    nov.    Carmen    Island 

Desert  Mouse. 

Generally  similar  to  P.  e.  eva,  but  back  rather  grayer  and  general  color  less 
rufescent,  under  parts  more  creamy  white.  Specimens  van*  from  white  to  creamy 
white  beneath;  foot  larger;  teeth  larger  and  tooth-row  longer. 

Type  No.  31885,  male. 
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Measurements,  average  of  12  specimens:  total  length,  197;  tail.  111; 
hind  foot,  22. 

Represented  by  5  males,  7  females,  Carmen  Island,  April  13. 

SciuRiDiE.    Squirrels,  Spermophiles,  etc. 

Antelope  squirrels  were  observed  at  three  localities  only.  We  did  not 
see  them  at  any  point  on  the  west  side  of  the  Peninsula.  All  specimens 
were  obtained  by  shooting. 

45.  Ammospermophilus  leucurus   insularis    Nelson  and  Goldman. 

EspiRiTU  Santo  Island  Spermophile. 

Three  males,  1  female,  2  skulls,  Espiritu  Santo  Island,  April  19. 

46.  AmmoBpermophilus  leucurus  peninsulsB  Allen,    Lower  Cali- 

fornia Spermophile. 

Five  males,  1  female.  Cape  San  Lucas,  March  24;  1  skull,  Agua  Verde 
Bay,  April  22. 

Vespertiuonid^e.    Insectivorous  Bats. 

Bats  were  not  much  in  evidence  during  our  explorations,  as  we  were 
seldom  ashore  in  the  evening.  The  specimens  with  one  exception  were 
obtained  in  the  interior  by  a  collector  sent  from  the  ship. 

Several  species  are  known  to  inhabit  Lower  California. 

47.    Pipistrellus  hesperus  australlB  Miller,    Alued  Bat. 
One  female,  Ceralbo  Island,  April  19. 

48.  Dasyptorug  ega  zanthinuB  Thomas.    Sierra  Laguna  Bat. 
Two  specimens,  Miraflores,  May  7. 

49.  Antrozous  pallidus  minor  MilUr.    Little  Comondu  Bat. 
Three  specimens,  Miraflores,  May  1-3. 

50.    Myotis  peninsularis  Miller.    Lower  Caufornia  Bat. 
Five  specimens,  Miraflores,  May  1-6. 
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PnociDiE.    Seals. 

One  of  the  most  interesting  features  of  the  expedition  was  the  rediscov- 
ery of  the  elephant  seal  at  Guadalupe  Island,  lying  140  miles  west  of  the 
northern  part  of  the  Peninsula.  This  species  was  formerly  taken  in  great 
numbers  for  its  oil,  and  finally  became  so  scarce  that  it  was  reported  by 
Scammon  in  1809  to  be  "  nearly  if  not  quite  extinct."  S|)ecimens  were 
taken  by  the  writer  in  1884  at  San  Cristobal  Bay,  Lower  California,  since 
which  time  it  has  not  been  seen  at  that  locality.  He  also  obtained  speci- 
mens in  1892  at  Guadalupe  Island  where  it  has  been  found  subsequently 
only  twice.  Not  having  been  found  elsewhere  than  at  these  two  localities 
since  about  1865,  it  has  generally  been  supposed  to  be  extinct.  The  herd 
at  Guadalupe  Island  contains  about  150  animals,  and  is  now  being  protected 
by  the  Mexican  Government.  The  writer  has  already  published  a  special 
account  of  the  elephant  seal  in  *  Zoologica,  Scientific  Contributions  of  the 
New  York  Zoological  Society',  I,  No.  8,  pp.  159-173,  pll.  52-72,  April,  1912. 
He  has  also  published  an  article  on  the  same  subject  in  the  'Century 
Magazine'  for  June,  1912,  pp.  205-211. 

51.    Macrorhinus  angustiroBtris  Gill,    Northern  Elephant  Seal. 

Plate  VIII. 

Three  males,  1  female,  skins,  2  skeletons,  6  live  yearlings,  Guadalupe 
Island,  March  2-4. 

Some  of  the  young  brought  back  lived  nearly  a  year  in  the  New  York 
Aquarium.  The  skins  of  the  adults  with  some  of  the  young  have  been 
mounted  for  the  American  Museum  of  Natural  History. 

OTARiiDiE.    Sea-Lions,   Fur-Seals. 

Sea-lions  abound  at  many  points  on  the  Peninsula  and  the  outlying 
islands,  from  Guadalupe  Island,  140  miles  west  of  the  northern  part  of  the 
Peninsula,  to  Consag  Rock,  near  the  head  of  the  Gulf  of  California. 

The  California  species  has  not  been  recorded  from  farther  south  than  the 
Tres  Marias  Islands,  below  the  mouth  of  the  Gulf.  The  largest  colony 
observed  during  the  cruise  occupied  the  western  side  of  West  San  Benita 
Island,  where  there  were  perhaps  1000  hauled  out  on  the  rocks.  All  the 
little  inlets  on  the  eastern  side  of  the  East  San  Benita  were  filled  with 
them,  there  being  about  700  altogether. 

A  brief  search  was  made  for  fur-seals  at  Guadalupe  Island,  and  a  very 
thorough  one  at  the  San  Benita  Is'ands,  but  none  were  found.  The  breeding 
season,  it  is  said,  does  not  commence  until  June.    Doubtless  there  are  some 
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survivors  about  Guadalupe,  where  they  were  taken  as  late  as  1894.  At 
this  island  they  frequented  the  numerous  sea-caves  under  the  cliffs.  (Plate 
VIII. 

52.    ZalophuB  californianus  Lesson.    California  Sea  Lion. 
One  shot  at  Cedros  Island,  not  saved. 

53.  Arctocephalus   townsendi   Merriam.    Lower   California   Fur- 

Seal. 

This  species  has  not  been  seen  since  1894.  There  are  no  specimens  in 
museums  with  the  exception  of  those  collected  by  the  writer  in  1892.  There 
are  incomplete  records  showing  that  5575  fur-seals  were  killed  at  Guadalupe 
and  San  Benita  Islands  between  1876  and  1894. 

MusTELiD.E.    Skunks,  Weasels,  etc. 

54.  Spilogale  lucasana  Merriam.    Cape  San  Lucas  Spotted  Skunk. 

Three  specimens,  Miraflores,  May  2,  18,  19. 

Spotted  skunks  of  this  or  allied  species  are  found  in  most  parts  of  Lower 
California,  where  the  inhabitants  generally  fear  them,  believing  that  the 
bite  of  a  "  zorillo  "  causes  rabies. 

PROCYONiDiE.    Raccoons,  etc 

55.    Procyon  psora  pallidus  Merriam. 
Male,  female,  Miraflores,  April  24  and  May  10. 

CANiDiE.    Wolves,  Foxes,  etc 

The  coyotes  from  San  Bartolome  and  Tiburon  were  all  obtained  by 
leaving  poisoned  baits  on  the  beaches  at  night.  Foxes  and  coyotes  appear 
to  inhabit  all  parts  of  the  Peninsula,  and  fox  tracks  were  seen  on  Cedros 
Island. 

56.     Urocyon   cinereoargentatus   californicus   Meams.    California 

Gray  Fox. 

Two  females,  Miraflores,  May  2-8. 
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57.    Canis  peninsulflB  Merriam.    Lower  Caufornia  Coyote. 
T^'o  males,  1  female,  San  Bartolome  Bay,  March  14. 

58.    Canis  Jamesi  sp.  nov.    Tiburon  Island  Wolf. 

Plate  IX. 

Much  paler  than  C.  meamsi,  and  nearer  C  estor^  the  desert  coyote,  but  of  a 
richer  color  and  a  little  more  buff;  ears  long,  skull  large,  nearly  equalling  that  of 
the  type  of  estor;  teeth  larger  and  heavier  than  in  either  meamn  or  estor  —  about 
equalling  those  of  testes;  bullae  rather  flattened,  closely  resembling  those  of  C.  (etfet. 

Type  No.  31987,  male,  Tiburon  Island,  April  13. 

Measurements  of  the  type:  total  length,  1143;  tail  vertebne,  330;  hind 
foot,  330;  ear  from  crown,  118. 

Named  for  Mr.  -iVrthur  Curtiss  James  of  New  York,  through  whose 
generosity  the  Museum  was  enabled  to  cooperate  in  the  expedition  of  the 
*  Albatross '  to  the  Gulf  of  California. 

Felid-e.    Cats. 

59.    L3mz  ruflus  califomicuB  Mearns,    Caufornia  Ltnx. 
Male,  Miraflores,  May  21. 
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Article  XIV.—  A  CRESTED  DINOSAUR  FROM  THE  EDMONTON 

CRETACEOUS. 

By  Barnum  Brown. 

Plates  X  and  XL 

During  the  past  three  years  expeditions  from  the  American  Museum 
have  explored  the  Edmonton  formation  exi>osed  on  the  Red  Deer  River 
in  Alberta,  Canada.  As  a  result  of  this  work  a  large  collection  of  new  or 
little  known  vertebrate  fossils  was  secured  and  the  geological  horizon  in 
which  they  occur  was  determined  to  be  a  distinct  formation,  intermediate 
in  age  between  the  Lance  and  the  Judith  River  (Belly  River)  Cretaceous. 
The  collection  will  be  monographed  and  the  geology  more  fully  discussed 
as  soon  as  the  material  is  completely  prepared. 

The  subject  of  this  preliminary  paper  is  a  new  genus  of  the  family 
Trachodontidee  which  presents  some  anatomatical  features  not  heretofore 
known  in  the  Dinosauria. 

Saurolophus  osborni  gen.  et  sp.  nov. 

Type  of  genus  and  species^  No.  5220,  a  nearly  complete  skeleton. 
Paratype,  No.  5221,  a  disarticulated  skull  and  jaws. 

Horizon  and   locality.    Edmonton    formation   500  feet   below   top   of   beds. 
Tolman  Ferry,  Red  Deer  River,  Alberta,  Canada. 
Skull. 

The  most  characteristic  and  striking  feature  of  the  skull  (Plate  X  and 
text  fig.  la  and  b)  is  a  long  median,  dorsal  crest  to  which  the  generic 
namp  refers.  The  form,  proportion  and  relation  of  other  elements  of  the 
skull  are,  with  minor  differences  to  be  pointed  out  later,  similar  to  that  of 
the  genus  Trachodon,  This  crest  is  a  complex  one,  formed  by  a  backward 
prolongation  of  the  nasals,  prefrontals  and  frontals.  The  posterior  end  is 
somewhat  elevated  above  the  anterior  facial  angle  and  judging  from  the 
contraction  of  the  bones  at  the  broken  point,  it  was  at  least  four  inches 
longer,  extending  in  life  slightly  beyond  the  posterior  end  of  the  parietals. 

In  position  this  crest  is  analagous  to  that  of  the  chameleons  but  it  has  a 
different  origin  and  may  have  served  a  different  purpose. 

The  crest  of  Chamclco  according  to  Parker  *  is  composed  of  the  inter- 


» Trans.  Zool.  Soc.  London.  Vol.  XI,  Part  in,  1881.  pp.  77-105;   §16-19. 
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parietal  and  the  posterior  end  of  the  frontal  and  serves  chiefly  as  attachment 
for  the  large  lemporalis  muscle  Mivart.'  In  this  new  animal  the  bones 
in  the  side  of  the  face,  the  supratemporal  arches  and  the  back  of  the  skull 
(Fig.  1)  below  the  crest  are  similar  in  form  and  proportion  to  those  of 
Trachodon  in  which  there  is  no  crest. 

It  is  reasoned  therefore  that  the  main  attachment  of  the  hmgUaimvi 
dorsi,  and  lemporalU  muscles  were  as  in  Trachodon.  To  the  crest  were 
inserted  the  upper  part  of  the  compkxm,  digattric  and  the  superficial  tem- 
poraiis  muscles. 

The  crest  near  the  posterior  end  on  the  dorsal  face  carries  a  series  of 
fine  ridges  and  in  life  it  probably  bore  a  frill  as  in  the  living  lizard  BanlUcut. 
This  comparison  is  further  borne  out  by  the  high  spines  of  the  mid-dorsat 
vertebras  which,  like  BasiUacvs,  probably  carried  a  high  median  dorsal  frill. 

In  profile  the  skull  is  triangular.  Anteriorly  it  expanded  in  a  broad 
duck-like  bill  similar  to  Trachodon. 

Prema.xitlaries  and  predentaries  alike  bear  pseudo  tooth-like  projections, 
undoubtedly  covered  by  a  homy  beak  in  lite. 

The  premaxillaries  are  formed  as  in  Trachodon  but  the  anterior  recurved 


superior  border  Is  not  so  high  and  the  posterior  projecting  processes  are  much 
longer.  The  superior  process  is  exposed  as  far  back  as  the  posterior  border 
of  the  narini  opening  where  it  disappears  under  the  nasal  (Fig,  2),    The 
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Article  XV.— DESCRIPTIOxM  OF  A  NEW  SPECIES  OF 

(EDIPOMIDAS. 

By  D.  G.  Elliot,  D.  Sc,  etc. 

GBdipomidaB  Balaquiensis  sp.  nov. 

Type  locality.  Forest  of  the  River  Salaqui,  northern  Colombia.  Type  Am. 
Mus.  No  33076,    d"  ad. 

Color.  Adult  male.  Face  and  sides  of  head  covered  with  very  short  white  hairs, 
skin  black;  throat  naked,  black;  middle  of  forehead  to  crown  white,  the  hairs 
starting  at  a  point  just  above  and  widening  as  they  go  to  crown;  crown  and  nape 
dark  chestnut,  hairs  ringed  with  black;  forearms  white,  rest  of  arms,  shoulders,  entire 
upper  parts  and  outer  side  of  legs  to  ankles  black  mottled  with  cream  buff;  inner  side 
of  arms,  lower  part  of  throat  and  chest  cream  color  rest  of  under  parts  of  body  and 
inner  side  of  legs  deep  buff  yellow;  tail  above  jet  black,  a  few  chestnut  hairs  at  the 
root,  beneath  chestnut  at  root,  remainder  jet  black;  hands  and  feet  gray;  ears  black, 
naked. 

Mensnremenis.  Total  length,  600  mm.;  tail,  395;  foot,  75.  Skull:  totallength, 
59.7;  occipito-nasal  length,  50;  hensel,  37.4;  zygomatic  width,  36.1;  intertemporal 
width,  24.5;  median  length  of  nasals,  7.3;  breadth  of  braincase,  27.6;  palatal  'ength, 
18;  length  of  upper  molar  series,  10;  length  of  mandible  31.9;  length  of  lower  molar 
series,  12.4. 

This  species,  while  having  a  general  resemblance  to  (E,  geoffroyi,  is 
larger  and  differs  in  the  coloring  of  its  coat  in  the  following  respects:  the 
crown  and  nape  are  dark  chestnut  instead  of  burnt  umber,  the  mottling  is 
cream  color  on  inner  side  of  arms  and  chest,  and  buff  yellow  on  rest  of 
under  parts  and  inner  side  of  legs  instead  of  all  these  parts  being  pure  white. 
The  cranial  characters  are  very  different.  The  skull  is  much  larger  in  its 
dimensions;  the  palate  is  wider  and  longer;  the  bullae  longer  and  higher, 
the  zygomatic  arch  longer  and  wider;  the  braincase  broader  and  occipital 
region  broader  and  more  rounded;  nasals  broader  and  longer;  mandible 
much  heavier,  the  ascending  ramus  much  broader  at  line  of  tooth  row, 
being  13.1  mm.  to  11.5  of  (E,  geoffroyi,  with  the  angle  more  prominent. 
The  orbits  are  much  wider  the  outer  dimensions  across  both  being  27.5 
for  the  present  species  to  25.4  for  (E,  geoffroyi. 

The  present  species  was  procured  by  Mrs.  E.  L.  Kerr  (who  also  discov- 
ered the  striking  Seniocebus  meticulosus  lately  described)  in  the  forest  of 
the  River  Salaqui,  among  the  coast  mountains  of  northwestern  Colombia. 
It  would  appear  to  be  a  larger  animal  than  its  relative  from  Costa  Rica 
and  Panama.  It  is  not  probable  that  the  ranges  of  the  species  approach 
each  other  as  the  Salaqui  River  is  a  considerable  distance  to  the  south  of 
the  northern  border  of  Colombia. 
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Description  of  Male. —  Upperparts  brownish  olivaceous,  somewhat  browner 
on  the  rump  and  upper  tail-covert«,  tail  with  a  brownish  tinge.  Wings  externally 
like  the  back,  the  primaries  and  their  coverts  blacker;  chin  blackish,  front  and  sides 
of  throat  mars-brown  more  or  less  well  defined  from  the  chestnut-rufous  breast  and 
underparts;  under  tail-coverts  like  the  belly  but  with  some  olivaceous.  Wing,  246; 
tail,  270;  tarsus,  70;  culmen,  26  mm. 

Description  of  Female. —  Resembles  the  male  in  color  but  is  somewhat  smaller, 
and  the  three  outer  primaries  are  not  so  deeply  or  so  sharply  incised.  Wing,  235; 
tail,  258;  tarsus,  68;  culmen,  25  mm. 

Remarks. —  Twelve  specimens  of  ChanuFpetes  g.  goudoti  from  the  Western 
and  Central  Andes  of  the  Cauca,  including  nine  from  the  Quindio  Pass,  the 
type  locality  of  the  species  show,  on  comparison,  that  the  series  of  fourteen 
specimens  from  the  Santa  Marta  Mountains  referred  by  Dr.  Allen  to  C. 
goudoti  represent  a  well-marked  species  characterized  as  above.  As  a  whole 
these  birds  exhibit  little  variation  in  color.  In  two  specimens  the  throat 
is  almost  as  richly  rufous  as  the  breast,  while  in  two  others  the  entire  under- 
parts, except  the  throat,  is  faintly  barred  with  dusky. 

Leptotila  verreauxi  occidentalis  subsp.  nov. 

Char,  stthsp. —  Most  closely  allied  to  Leptotila  verreauxi  verreauxi  Bp.  but  upper- 
parts,  wings  and  tail  externally  much  grayer,  more  olivaceous,  forehead  whiter, 
reflections  of  crown  much  less  pronounced  and  obscured  by  grayish,  underparts 
paler,  less  vinaceous;  flanks  somewhat  grayer;  under  tail-coverts  averaging  more 
buflfy. 

ry/>€.— No.  108696,  Am.  Mus  Nat.  Hist.,  d^  ad.,  San  Antonio,  alt.  6600  ft.. 
Western  Andes,  Cauca,  Colombia,  April  7, 191 1 ;  F.  M.  Chapman,  W.  B.  Richardson. 
Wing,  132;  tail,  103;  tarsus,  29;  culmen,  17.5  mm. 

Remarks. —  Several  authors  have  commented  on  the  paler  colors  of 
specimens  of  Leptotila  verreauxi  from  western  Colombia  and  western  Ecuador 
(r/.  Salvadori,  Cat.  B.  M.,  XXI,  p.  549,  and  Hartert,  Nov.  Zool.,  V,  1898, 
p.  503),  but  so  pronounced  and  constant  are  its  characters  that  one  can  only 
assume  it  has  heretofore  escaped  recognition  by  name  through  the  inade- 
quate material  by  which  it  has  been  represented.  Comparison  of  twenty 
specimens  from  western  Colombia  with  twenty-six  specimens  of  L.  v. 
verreauxi  from  Trinidad,  Venezuela,  Santa  Marta,  "Bogota,"  and  the 
Magdalena  Valley  in  Colombia,  Panama,  Chiriqui  and  Costa  Rica,  show 
that  the  differences  between  the  two  forms  expressed  in  the  preceding 
diagnosis  are  constant,  and  are  not  bridged  by  individual  or  seasonal  varia- 
tion. While  a  specimen  lal)elled  "Bogota,"  which  we  may  consider  the 
type  locality,  is  as  richly  colored  as  any  bird  in  the  series;  two  specimens 
from  Chicoral  Bridge  in  the  foothills  of  the  eastern  slopes  of  the  Central 
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Andes,  opposite  Giradot,  and  a  third  from  Puerto  Berrio  on  the  Magdalena 
River,  show  some  approach  toward  the  Cauca  form.  Lepioiila  r.  occi- 
dentalis  is  a  common  bird  in  the  Cauca  region,  ranging  from  1800  feet  at 
Caldas  to  about  8500  feet,  and  Hving  chiefly  about  the  borders  of  forests. 
Our  specimens  are  all  from  the  mountains  as  follows:  Caldas,  San  Antonio, 
and  Cerro  Munchique  in  the  Western  Andes,  Miraflores,  and  Salento  in  the 
Central  Andes. 

Pionopsitta  fuertesi  sp.  nov. 

Char.  sp. —  Most  nearly  related  to  Pionopsilta  amazonina  (Des  Murs)  but 
face  yellow,  crown  blue. 

Type. —  No.  111470,  cf  ad.,  Laguneta,  alt.  10,340  ft.,  near  Quindio  Pass,  Cauca, 
Colombia,  August  31,  1911;  A.  A.  Allen;  L.  E.  Miller. 

Male  adull. —  Above  parrot-green,  back  with  an  olivaceous  wash,  nape,  rump 
and  upper  tail-coverts  brighter,  more  yellow;  forehead,  lores,  superciliaries  and  entire 
sides  of  the  head  greenish  yellow,  crown  blue;  rectrices  from  above  very  dark  maroon, 
green  basally,  and  more  or  less  medianly,  the  ends  for  20  mm.  or  more  cyanine-blue; 
rectrices  from  below  rich  turquoise,  basally  brownish  and  with  more  or  less  green 
on  the  inner  margins  of  particularly  the  inner  feathers;  greater  wing-coverts  and 
inner  wing-quills  externally  green,  the  tertials  more  olivaceous,  outer  quills  black, 
their  exposed  margins,  except  apically  and  those  of  primary  coverts,  cyanine-blue 
very  narrowly  bordered  by  green;  lesser,  upper,  and  under  wing-coverts  and  bend  of 
the  wing  geranium-red,  pinker  on  the  border  of  the  bluish  outer  coverts,  deeper  on 
the  inner  coverts;  greater  under  wing-coverts  rich  turquoise;  axillars  in  molt,  but 
apparently  to  become  mixed  green  and  red;  underparts  greenish  yellow  or  yeUowish 
green,  not  quite  so  yellow  as  the  forehead,  the  flanks  and  under  tail-coverts  less 
vellow,  the  sides  of  the  breast  and  centre  of  the  abdomen  with  traces  of  red. 

Wing,  149;  tail,  outer  feather,  74;  central  feather,  93;  culmen,  21  mm. 

Female  adult. —  An  adult  female  in  somewhat  worn  plumage  resembles  the  male 
but  has  the  forehead  less  broadly  defined,  the  crown  duller,  a  single  upper  tail-covert 
red,  less  red  on  the  lesser  wing-coverts  and  more  red  on  the  center  of  the  abdomen, 
and  traces  of  red  in  the  malar  region,  and  no  green  border  to  the  blue  of  the  primaries. 
These  differences  appear  to  be  due  to  age,  to  wear,  and  individual  variation  rather 
than  to  sex. 

Immature. —  Immature  birds  have  but  a  trace  of  the  blue  crown-patch,  less  red 
in  the  tail,  which  is  more  largely  green  with  narrow  blue  ends  which  are  tipped  with 
green,  the  red  of  the  wing-coverts  much  restricted  and  of  the  same  color  as  the  red 
of  the  tail,  the  bend  of  the  wing  faintly  red,  and  lesser  under  wing-coverts  green. 

Remarks. —  This  species  which  is  represented  by  seven  specimens  taken 
at  Laguneta  and  Santa  Isabel  in  August  and  September,  is  with  the  excep- 
tion of  P.  amazoninay  the  only  known  red-tailed  member  of  its  genus.  The 
tail  also  differs  in  shape  from  the  prevailing  type  in  Pionopsitta  being 
more  pointed  the  central  feathers  extending  beyond  the  outer  pair  for  25  mm. 

I  have  named  this  interesting  bird  in  honor  of  Mr.  Louis  Agassiz  Fuertes, 
in  recognition  of  the  service  which,  not  alone  as  artist,  but  in  many  other 
capacities  he  rendered  the  Museum's  Colombian  expedition. 
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Capito  maculicoronatUB  rubrilateralis  subsp.  nov. 

Capita  miculicoronalus  (nee  T^awr.)  Hellmatr,  P.  Z.  S.,  1911,  p.  1198. 

Char,  subsp. —  Similar  to  Capito  mjculicoronatus  maculicoronatus  Ijawr.  but 
larger,  bill  stouter,  side-patch  mainly  vermilion  rather  than  mainly  orange,  crown 
averaging  whiter;  male  with  the  pectoral  band  paler. 

Type. —  No.  111764,  cf  ad.,  Juntas  de  Tamand,  alt.  800  ft.,  Cauca,  Ck)lombia. 
December  17, 1911;  A.A.Allen;  L.E.Miller. 

Remarks. —  This  well-marked  form  is  based  on  twelve  adult  specimens 
from  the  following  localities,  all  in  the  humid  littoral  zone:  Juntas,  2cf  cf ; 
N6vita,  19  ;  San  Jos^,  1  cT,  6  9  9  ;  Los  Cisneros,  2  cf  c?'.  Comparison 
of  these  birds  with  six  topotypes  of  C.  m.  maculicoronattis  shows  the  differ- 
ences set  forth  in  the  preceding  diagnosis  to  be  constant.  The  diflferences 
in  the  size  of  the  two  forms  are  indicated  by  the  appended  measurements: 


r.  m.  maculicoronatus 
average  of  2  males 

C.  m.  rubrilateralis 
average  of  5  males 


Wing 

78 


82 


TaU 
45.5 


50 


Culmen 
22 


23 


Depth  of  bill 
at  nostril 

9.7  mm. 


10.5mm 


C.  m.  maculicoronatus  76 . 5 

average  of  4  females 

C.  m.  rubrilateralis  82 

average  of  5  females. 


46.5 


49 


21 


99 


9.5 


10 


Veniliornis  nigriceps  equifasciatus  subsp.  nov. 

Char,  subsp. —  Similar  to  Veniliornis  nigriceps  nigriceps  (Lafr.  &  D'Orb.)  but 
olive-green  and  yellowish  bars  on  underparts  of  equal  width. 

Type. —  No  111819,  Am.  Mus.  Nat.  Hist.,  d^  ad.,  Santa  Isabel,  Quindio  Andes, 
alt.  12,000  ft.,  Sept.  18,  1911;  A.  A.  Allen;  L.  E.  Miller. 

Remarks. —  In  addition  to  the  type  an  immature  male  was  collected  at 
the  same  locality  on  the  same  date.  It  agrees  with  the  type  but  has  no  red 
on  back,  the  red  of  the  crown  has  a  slight  orange  tint,  and  the  yellowish  bars 
on  the  underparts  are  paler.  Compared  with  an  adult  famale  of  nigriceps 
from  Marpiri,  Bolivia,  equifasciatus  may  be  at  once  distinguished  by  having 
the  yellowish  bars  of  the  underparts  wider,  the  olive-green  bars  narrower. 
The  underparts  of  the  Bolivian  bird  may  be  described  as  dull  olive-green 
narrowly  barred  with  yellowish  buff,  the  olive  area  on  the  breast  being  at 
least  twice  as  wide  as  the  yellowish  area,  while  the  feathers  are  narrowly 
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tipped  with  olive.  The  bars  on  the  underparts  of  equifascicdus,  however, 
are  of  equal  width  and  the  feathers  are  narrowly  tipped  with  yellowish. 
A  male  from  Mt.  Pichincha  in  the  Philadelphia  Academy  of  Natural  Sciences 
shows  some  approach  toward  nigriceps  in  having  the  olive  bars  on  the  breast 
slightly  wider  than  the  yellowish  ones,  but  is  evidently  to  be  referred  to 
equifasciatus. 

RhamphocssnuB  rufiventris  griBeodorsalis  subsp.  nov. 

Char,  subsp. —  Similar  to  Rhamphocasnus  rufiventris  rufiventris  Bp.  but  with  the 
hack  slaty  smoke-gray,  the  head  less  rufous  gray,  slightly  tinged  with  cinnamon 
which  is  stronger,  more  ochracecus  on  the  forehead;  sides  of  the  head  less  strongly 
ochraceous-buff;  but  ochraccous-bufF  of  underparts,  particularly  of  abdomen, 
deeper. 

Type.— No.  108936,  Am.  Mus.  Nat.  Hist.,  9  ad.,  Mirafiores,  alt.  6800  ft., 
Central  Andes,  east  of  Palmira,  Cauca,  Colombia,  April  18,  1911;  F.  M.  Chapman. 
Wing,  48;  tail,  43;  tarsus,  20;  culmen,  21. 

Remarks. —  A  second  specimen  taken  by  Allen  and  Miller  in  November, 
near  Salento,  agrees  with  the  type.  For  comparison  with  these  two  Cauca 
birds  I  have  two  specimens  of  rufiventris  from  Guatemala  (type  locality), 
two  from  Costa  Rica,  one  from  Panama,  and  eight  from  Santa  Marta,  Col. 
The  latter  {R.  r.  sanctcB-mari hoe  Sc\.)  differ  from  Central  American  specimens 
chiefly  in  their  somewhat  larger  size  and  longer  bill,  the  cinnamon  of  the 
head  and  nape  being  nearly  as  strong  as  in  true  rufivcniris,  R.  r.  griseo- 
(lorsalis  differs  from  sanctcp-marthcB,  therefore,  essentially  as  it  does  from 
rufiventris;  its  gray  back,  without  trace  of  cinnamon,  being  its  best  character. 

Drymophila  caudata  striaticeps  subsp.  nov. 

Char,  suhsp. —  Similar  to  Drymophila  caudata  caudata  (Scl.)  *  but  male  with  the 
whole  top  of  head  uniformly  streaked  with  white;  concealed  white  interscapular 
patch  smaller. 

Type.—  No.  111918,  Am.  Mus.  Nat.  Hist.,  d^  ad.,  alt.  9000  ft.,  Central  Andes, 
above  Salento,  Cauca,  Colombia,  November  6,  1911;  A.  A.  Allen;  L.  E.  Miller. 

Remarks. —  In  addition  to  the  type  this  form  is  based  on  six  adult  males 
and  three  females  from  the  following  localities:  Western  Andes,  west  of 
Popayan,  Cocal,  alt.  4000  ft.,  three;  Gallera,  alt.  5700  ft.,  two;  Western 
Andes  west  of  Cali,  Las  Lomitas,  alt.  5000  ft.,  one;  Central  Andes,  east  of 
Palmira,  alt.  6800  ft.,  Mirafiores,  two  (Fuertes);  Central  Andes,  El  Roble, 
7200  ft.,  one. 


^  Formieitora  caudata  Scl..  P.  Z.  S.,  1854,  p.  74. 
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All  the  males  agree  in  lacking  the  black  crown-patch  of  true  caudata,  all 
the  feathers  of  the  crown  and  nape  being  evenly  and  uniform^  margined 
with  white.  The  females  differ  from  a  single,  not  fully  mature,  female 
from  Santa  Marta,  in  being  more  heavily  striped  above,  but  this  variation 
may  be  due  to  the  immaturity  of  the  Santa  Marta  specimen,  the  only  female 
of  caudata  available. 

Of  the  male  of  caudata  I  have  two  adults  from  Santa  Marta.  Both 
agree  with  the  figure  of  the  Bogotd  type  in  having  a  black,  unstreaked 
crown-patch. 

Formicarius  rufipectus  carrikeri  subsp.  nov. 

Formicarius  rufipectus  (nee  Salvin)  Bangs,  Proc.  Biol.  Soc.  Wash.,  XXI,  1908, 
157;  Carriker  (part),  Ann.  Carnegie  Mus.,  VI,  1910,  626;  Ridgway  (part),  Bull. 
U.  S.  Nat.  Mus.  50  part  V,  125.^ 

Formicarius  rufipectus  rufipectus  (nee  Salvin)  Hellmayr,  P.  Z.  S.,  1911,  1174. 

Char,  subsp. —  Similar  to  Formicarius  rufipectus  rufipectus  Salv.,  but  back,  sides 
and  flanks  pronouncedly  grayer;  wings  somewhat  grayer,  breast  paler,  averaging 
nearer  orange-rufous  than  chestnut,  as  in  rufipectus^  the  center  of  the  abdomen  much 
paler,  ochraceous  rather  than  chestnut. 

Type. —  No  113252,  Am.  Mus.  Nat.  Hist.,  cf  ad.,  San  Antonio,  alt.  6000  ft.. 
Cauca,  Colombia,  March  31,  1911;  Louis  A.  Fuertes. 

Remarks. —  Evidently  insufficient  material  of  both  forms  has  heretofore 
led  authors  to  refer  this  race  to  F.  r.  rufipectus  of  Veragua,  but  comparison 
of  three  specimens  from  ('entral  America  with  thirteen  from  Cauca  shows 
constant  and  well-marked  differences.  These  were  recognized  by  Carriker 
but  having  only  a  male  from  Costa  Rica  and  a  female  from  San  Antonio  he 
attributed  them,  not  unnaturally,  to  sexual,  rather  than  to  geographic 
variation.  As  a  matter  of  fact,  my  series  of  ten  males  and  three  females 
apparently  shows  that  the  sexes  are  essentially  alike  in  color,  the  females 
being  only  slightly  more  olivaceous  above  than  some  males,  and  agreeing 
exactly  with  others.  There  is  no  sexual  difference  in  the  colors  of  crown  and 
underparts  which  is  not  fully  covered  by  the  range  of  individual  variation 
in  the  male. 

FormicarlwH  rufipectus  carrikrri  is  a  conmion  inhabitant  of  the  heavy 
forests  of  the  'cloud'  zone  (alt.  oOCK)  to  10,0()0  ft.)  of  both  the  Western  and 
Central  Andes;  but  the  nature  of  its  haunts  and  habits  make  it  a  difficult 
bird  to  secure.  Our  series  contains  specimens  from  the  western  range,  west 
of  Popayan,  and  San  Antonio  and  Las  I/omitas,  west  of  Cali,  and  Salencio 


'  Doubiloss  rfferonfes  to  KciiaMorian  •jpfr-lnions  which  hvwv  hn-n  calhtl  rufiii'ctus   -rf. 
Hellmayr.  /.  c.)  should  abso  bo  placed  here. 
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between  Cartago  and  N6vita;  and  from  the  Central  Andes  at  Miraflores 
east  of  Palmira,  and  at  El  Roble  near  Salento.  For  comparison  with  this 
Colombian  material,  I  have  a  male  and  female  of  rufipediis,  secured  by 
Batty  at  Chitra,  Chiriqui,  March  5,  1901,  and  a  male  collected  by  Carriker 
(type  of  his  "  Formicarius  castaneiceps**)  at  Juan  Viiias,  Costa  Rica,  May  7, 
1907,  kindly  loaned  me  by  W.  E.  Clyde  Todd  of  the  Carnegie  Museum. 

I  have  named  this  form  for  M.  A.  Carriker,  Jr.,  in  recognition  of  his 
important  contributions  to  neotropical  ornithology,  as  well  as  because  he 
was  the  first  ornithologist  to  describe  its  characters. 

Grallaria  milleri  sp.  nov. 

Char.  sp. —  Apparently  most  nearly  allied  to  Grallaria  erythroiis  Scl.  &  Salv.,  but 
ear-region  brownish  ochraceouS;  not  "distinct  red";  back  deep  bistre,  not  "cinera- 
ceous  olive/' 

Type. —  No.  111994,  Am.  Mus.  Nat.  Hist.,  9  ad.,  Laguneta,  alt.  10,300  ft., 
Central  Andes,  near  Qunidio  Pass,  Cauca,  Colombia,  Sept.  7,  1911;  A.  A.  Allen; 
L.  E.  MiUer. 

Female  adult. —  Above,  deep,  rich  raw-umber,  crown  of  the  same  color  as  the 
back,  lores  whitish  with  a  slight  admixture  of  black;  ear-coverts  and  auricular  region 
more  ochraccous  than  back;  rump  slightly  paler  than  upper  tail-coverts  which  are 
of  the  same  color  as  the  back;  tail  fuscous,  its  exposed  portions  slightly  more  oliva- 
ceous or,  in  some  specimens,  more  rufescent  than  back;  exposed  portions  of  wing- 
quills  essentially  like  the  tail,  the  wing-coverts  more  like  the  back  in  color,  two  outer 
primaries  nearly  imiform  fuscous  with  little  if  any  brownish  on  their  outer  margin; 
under  wing-coverts  orange-tawny,  inner  margins  of  inner  wing-quills  narrowly 
ochraccous  for  about  the  basal  half,  throat  grayish  white,  sides  of  the  throat  and  a 
broad  breast  band  tawny-olive,  sides  and  flanks  more  olivaceous;  abdomen  smoke- 
gray,  mcdianly  creamy-white;  under  tail-coverts  mixed  gray,  and  olivaceous; 
thighs  sepia;  feet  and  bill  blackish,  the  tip  of  the  latter  horn-color.  Wing,  85;  tail, 
53;  tarsus,  42;  culmen,  19  mm. 

Male  adult. —  Resembles  the  female  in  color  and  in  size. 

Immature. —  Four  specimens  with  traces  of  juvenal  plumage  show  that  this 
plumage  is  succeeded  by  the  plumage  of  the  adult.  Black  feathers  on  the  sides  of 
the  throat  appear  to  be  the  last  evidences  of  immaturity.  A  male  taken  at  Laguneta, 
September  16,  1911,  has  the  hindcrown  and  nape  dark  brown  with  ochraceous-buflf 
shaft-streaks;  the  scapulars  with  a  few  similarly  colored  but  ochraccous  tipped 
feathers,  while  the  flanks  and  abdomen  still  have  several  dusky  feathers  with  broad 
ochraceous-buflf  bars,  and  there  are  black  feathers  at  the  sides  of  the  throat.  Aside 
from  these  vestiges  of  immaturity  the  bird  resembles  the  adult  but  is  somewhat 
more  olivaceous,  the  ochraccous  colors  of  the  underparts,  especially,  being  duller. 

Remarks. —  This  apparently  distinct  species,  which  is  based  on  seven 
specimens,  all  from  near  the  type  locality,  is  dedicated  to  Mr.  Leo  E.  Miller, 
whose  efficient  management  of  the  transportation  department  of  the  Mu- 
seum's Colombian  expedition  has  contributed  in  no  9 
success. 
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CBrallaiia  alleni  sp.  nov. 

Char,  ftp. —  Allif^l  to  GraUaria  raria  (Dodd.;  but  dist inguiished  chiefly  by  its 
darker  upperfiartK,  whitinh  unnuirked  belly,  black  markini^  in  the  malar  streak,  and 
ottier  charact^rrH. 

Type. —  No.  112005,  Am.  Mus.  Nat.  Hist.,  5  ad.,  Salento,  alt.  7000  ft.,  Central 
Andifi,  Cauca,  Oilombia,  Oct.  2,  1911;  A.  A.  Allen. 

Deiicriiflion  of  Type. —  Crown  and  nape  to  ma^^r  stripe  slate-color,  the  feathers 
very  narrowly  ringed  with  black  and  without  e\'ident  shaft -streaks;  forehead  and 
whitish  lorrrs  tingni  with  russet;  back  deep  olivaceous  bi:;tre,  the  feathers  conspicu- 
ously rin^rfd  with  black,  but  without  exndent  shaft-streaks:  tail  deep  tawny;  inner 
wing-quills  and  wing-coverts  externally  the  color  of  the  back;  exposed  margin  of 
outer  quills  browner,  that  of  the  outer  primar>' clay-color:  primar>--coverts  black; 
ear-coverts  like  the  back  but  with  a  slight  rusty  tinge  and  enclosed  posteriorly  by 
the  slate  of  the  nape;  malar  streak  broad,  white,  the  feathers  more  or  less  margined 
with  black  or  olivaceous;  chin  and  upper  throat  mixed  russet,  black  and  olive-bistre; 
lower  throat  and  breast  somewhat  paler  than  back,  the  former  with  a  white  patch, 
the  feathers  of  w^hich  are  narrowly  margined  or  spotted  with  black;  feathers  of  the 
centre  of  the  bn*ast  w^ith  me^lian  white  stripes  which  are  margined  with  black: 
olive-bistre  of  breast  passing  gradually  into  the  creamy  white,  unmarked  belly;  long 
flank  feathers  rich  ochraceous  under  tail-coverts,  and  under  wing-coverts  somewhat 
brighter;  bill  and  feet  brovi-nish  black.  Wing,  113;  tail,  3$;  tarsus,  43;  culmen, 
25  mm. 

Remark's, —  Thi.s  well-marked  species,  which  is  represented  only  by  the 
type,  apiw»ars  to  introduce  the  GraUaria  raria  type  into  the  Andean  region. 
I  have  named  it  in  honor  of  its  collector,  Mr.  Arthur  A.  Allen,  in  recognition 
of  the  s<*rvice  he  has  rendered  science  as  a  meml>er  of  the  Museum's  Colom- 
bian exiK*(h'tion. 

Upucerthia  excelsior  columbiana  subsp.  nov. 

Chnr.  Huhsp.  —Similar  to  V puctrlhia  CTCcUior  excelsior  Scl.  but  bill  stouter  and 
longfT,  .HU|MTcili(irv  and  li^ht  areas  of  underpants  whiter,  brownish  arra.s  below  hair- 
brown  rat hiT  than  hrocroli-hrown. 

TjjiH'.  -No.  112012  Am.  Mus.  Nat.  Hist.,  d"  ad.,  Paramo  of  Santa  I.^abol, 
ttlt.  12700  ft..  Central  Aiule.s,  Colombia,  Sept.  15,  1911;  A.  A.  Allen;  L.  E  Miller. 

Rrmarhn.-' This  well-marked  race,  which  apparently  introduces  the 
genus  Cpurrrthia  into  Colombia,  is  represented  by  twenty  specimens,  all 
collected  at  the  type  l(K*ality  in  September.  While  they  show  some  varia- 
ticm  in  the  int't'nsity  of  the  color  of  the  iipperparts,  depi'ndent  upon  the 
fresh  or  worn  con<lition  of  the  j)luma^e,  all  agree  in  lacking  the  huffy  suf- 
fusion of  the  su[)ercilinry  and  uiiclcTparts  which  characterizes  true  crrrlftior. 
The  latter  is  represented,  ifi  this  conneetion,  by  two  .specimens  in  the  .\meri- 
ejin  Museum  collection  and  by  three  males  from  the  Philadelphia  Academy 
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of  Sciences  collected  by  S.  N.  Rhoads  on  Mt.  Pinchincha  (the  type  locality) 
in  May,  191 1.  These  birds  average,  wing,  112;  tail,  84;  tarsus,  33;  culmen 
24.5  mm.,  while  five  males  of  columbiana  average,  wing,  114;  tail,  85; 
tarsus,  31;   culmen,  27  mm. 

Synallaxis  gularis  ruflpectus  subsp.  nov. 

Char,  subsp. —  Similar  to  Synallaxis  gxdaris  gularis  Lafr.  but  decidedly  darker, 
more  russet  above,  entire  underparts,  except  throat,  bright  rusty  cimiamon,  bill 
slightly  larger  and  heavier. 

Type.— No.  112040,  Am.  Mus.  Nat.  Hist.,  cf  ad.,  Laguneta,  alt.  10,300  ft., 
Central  Andes,  west  of  Quindio  Pass,  Sept.  6, 1912;  A.  A.  Allen;  L.  E.  Miller.  Wing, 
58;  tail,  52;  tarsus,  23;  culmen,  14  mm. 

Remarks, —  Of  this  bird  the  collection  contains  two  specimens  from  La- 
guneta, the  type  and  a  male  taken  in  May  by  L.  A.  Fuertes,  and  four  taken 
in  July,  at  an  altitude  of  10,340  ft.  in  the  Western  Andes,  west  of  Popayan. 
While  it  is  evidently  a  representative  of  the  "Bogota"  form,  which  may  be 
considered  to  represent  the  type  of  gularis,  and  of  which  I  have  two  speci- 
mens, its  differences  are  so  pronounced  as  to  suggest  specific  distinctness. 
Ridgway's  'Nomenclature'  contains  no  color  approaching  the  bright  rusty 
of  the  back  of  our  specimens  of  true  gulnris,  as  compared  with  the  deep 
cinnamon-nisset  of  the  upperparts  of  rufipedus,  while  the  grayish  breast  of 
gularis  is  in  strong  contrast  with  the  ochraceous-cinnamon  which  uniformly 
covers  the  breast  and  abdomen  of  rufi pectus ,  the  sides  being  slightly  deeper 
in  tone. 

Synallaxis  gularis  cinereiyentris  subsp.  nov. 

Char,  subsp. —  Similar  to  Synallaxis  gularis  gularis  Lafr.  but  darker  above  and 
grayer  below;  the  bill  slightly  longer. 

Type  —  No.  100746,  Am.  Mus.  Nat.  Hist.,  cf  ad.,  Quintero,  alt.  9,250  ft.,  near 
Merida,  Venezuela,  Jan.  13,  1903;  S.  B.  Gabaldon.  Wing,  55;  tail,  58;  tarsus,  20; 
culmen,  14. 

Remarks. —  Three  specimens  of  Synallaxis  from  Merida  agree  very 
closely  with  one  another  in  having  the  underparts,  except  the  white  throat, 
broccoli-brown,  tinged  with  cinnamon,  which  is  much  stronger,  nearly  pure 
cinnamon,  on  the  flanks  and  under  tail-coverts.  They  thus  differ  markedly 
from  S.  g.  gularis  in  which  the  gray  of  the  underparts  is  median,  and  from 
S.  g.  rufipecius,  which  has  the  underparts,  posterior  to  the  throat,  uniform 
ochraceous-cinnamon.  Above,  cinereiveniris  resembles  rufipedy^  but  aver- 
ages slightly  brighter. 

Specimens  of  this  species  are  apt  to  be  in  such  worn  plumage  that 
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accurate  measurements  cannot  always  be  obtained.    However,  the  fol- 
lowing are  believed  to  be  dependable  as  far  as  they  go: 


Sex 

Wing 

Tail 

Tarsui 

Culmea 

jS  g.  gularis 

60 

60 

21 

13 

mm. 

S.  g.  rufipectus 

cf 

58 

55 

21 

14 

« 

S.      " 

9 

56 

52 

21 

13 

it 

S.  g.  cinereiventris 

d^ 

55 

58 

20 

14 

(i 

S.      " 

(f 

55 

58 

19 

14 

S.      " 

57 

57 

21 

14 

It  would  thus  appear  that  in  gularis  and  cinereiventris  the  tail  is  as  long 
or  longer  than  the  wing,  while  in  rufipectus  it  appears  to  be  shorter,  but 
additional  material  may  alter  this  showing. 


Picolaptes  lacrymiger  8anct»-marth». 

Picolaptes  lacrymiger  (nee  Des  Mure)  Salv.  &  Godm.,  Ibis,  1880,  171;  Bangs, 
Proc.  Biol.  See.  Wash.,  XIII,  1899,  100;  Allen,  Bull.  Am.  Mus.  Nat.  Hist.,  XIII, 
1900, 156 

Char,  aubsp. —  Similar  to  Picolaptes  lacrymiger  lacrymiger  (Des  Murs)  but  throat 
slightly  paler,  the  feathers  more  narrowly,  or  not  at  all  margined  with  black,  under- 
parts  grayer,  leas  bro\^iiish  olivaceous,  and  more  heavily  streaked,  the  streaks  broader, 
linear  rather  than  guttate,  not  enclosed  at  the  end  by  their  black  lateral  border,  and 
extending  to  and  on  the  under  tail-coverts  with  little  or  no  decrease  in  width. 

Type. —  No.  72872,  Am.  Mus.  Nat.  Hist.,  cf  ad.,  Valparaiso,  alt.  5000  ft.,  Sierra 
Nevadaof  Santa  Marta,  Ck)lombia,  May  31,  1899;  G.  H.  Hull.  Wing,  104;  tail,  87; 
taraus,  28;  culmen,  27  mm. 

Remarks. —  On  comparison  of  thirty-two  specimens  from  the  Santa 
Marta  mountains  with  twenty-two  typically  representing  P.  I.  lacrymiger 
(three  from  *  Bogota,'  the  type  locality,  and  nineteen  from  the  Andes  of  the 
Cauca)  the  characters  separating  them  appear  to  be  so  constant  as  to  suggest 
their  specific  distinctness,  but  four  specimens  from  near  Merida,  Venezuela 
(which  doubtless  may  be  considered  as  representing  Picolaptes  lafresnayi 
Cab.  &  Hein.,  type  locality,  Caracas)  while  clearly  to  l>e  referred  to  P.  I. 
lacrymiger  show  some  approach  toward  sanctce-marthce  in  their  somewhat 
broader  streaking  below,  but  in  other  respects  they  agree  with  P.  L  lacry- 
miger. 

Xenicopsis  subalaris  columbianus  subsp.  nov. 

Xenicopsis  subalaris  subalaris  (nee  Scl.)  Hellmayr,  P.  Z.  S.,  1911,  pp.  1151 
(pro V isional  ident  ification ) . 

Char,  aubsp. —  Similar  to  Xeriicopaiii  subalaria  aubalaris  Scl.  but  slightly  larger, 
the  throat  paler,  maize-yellow  rather  than  buff-yellow,  the  underpants  paler,  more 
olivaceous,  the  streaks  paler,  and,  especially  on  the  breast,  wider  and  more  numerous. 
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Differs  from  X.  s.  linealus  in  its  paler  and  more  heavily  streaked  imderparts  and 

less  rufescent  upperparts,  the  crown  being  olive-bistre  rather  than  mummy-brown. 

Type.— No.  108906,  Am.  Mus.  Nat.  Hist.,   d"  ad.,  Miraflores,  alt.  6800  ft., 

Central  Andes,  Cauca,  Colombia,  April  22, 1911 ;  F.  M.  Chapman;  W.  B.  Richardson. 

Remarks. —  Specimens  from  Cerro  Munchique,  Gallera,  San  Antonio, 
Las  Lomitas  and  Saleneio  (eight  in  all)  agree  with  the  t>T>e,  and,  as  Hellmayr 
(/.  c.)  has  said  of  a  specimen  from  the  Western  Andes,  resemble  the  western 
Elcuador  form  in  the  color  of  the  back  but  are  larger.  It  is,  however,  in 
the  coloration  of  the  underparts  that  the  Colombian  bird  differs  most  notice- 
ably from  both  the  Ecuador  and  Central  American  forms.  Indeed  in  this 
respect,  the  last-named  races  more  nearly  resemble  one  another  than  they 
do  the  geographically  intermediate  columbianus.  The  range  in  size  is  not 
great  as  the  following  measurements  of  adult  males  show: 


Chunchi,  alt.  7200  ft.  E.  Ecuador 
Miraflores,  alt.  6800  ft.  Colombia 

u  u      u     a  u        (Type) 

Panama 

Santa  Maria  dc  Data,  Costa  Rica 


ing 

Tail 

Culmen 

85 

79 

18 

90 

80 

18 

87 

82 

18 

92 

82 

19 

91 

24 

18 

KnipolegUB  columbianus  sp.  nov. 

Char.  sp. —  A  small  Flycatcher  (length,  skin,  138  mm.)  apparently  most  nearly 
related  generically  to  KnipolegiLS  but  bearing  no  close  resemblance  in  color  to  any 
described  species  of  that  genus;  general  color  gray,  the  inner  webs  of  the  tail-feathers 
largely  cinnamon-rufous,  center  of  abdomen  and  patch  on  throat  buff. 

Type.—  No.  109727,  Am.  Mus.  Nat.  Hist.,  cf  ad.,  alt.  10,340  ft.,  Western  Andes, 
west  of  Popayan,  July  20, 1911;  W.  B  Richardson;  L.  E.  Miller. 

Description  of  Type. —  Upperparts  dark  mouse-gray,  the  crown  slightly  darkeri 
the  rump  slightly  paler,  the  upper  tail-coverts  faintly  tinged  with  brown;  tail  fuscous, 
the  inner  webs  of  all  but  the  middle  pair  of  feathers  cinnamon-rufous,  except  the  tip 
and  shaft  portion  of  the  apical  half  of  the  feather,  this  color  of  nearly  the  same  extent 
on  all  the  feathers;  wings  fuscous,  the  inner  webs  of  the  feathers  bordered  with  cinna- 
mon-rufous increasing  in  extent  from  a  narrow  margin  on  the  outer  primary  to  about 
one-third  the  width  of  the  inner  web  of  the  secondaries;  inner  wing-quills  narrowly 
margined  externally,  and  slightly  tipped  with  whitish;  median  and  greater  coverts 
fuscous  tipped  with  grayish;  under  wing-coverts  and  axillars  ochraceous-buff; 
sides  of  the  head  and  underparts  gray,  paler  than  the  back,  chin  Ughter,  throat-patch, 
center  of  abdomen,  and  flanks  buff,  under  tail-coverts  ochraceous-buff ;  bill  and  feet 
black,  the  mandible  slightly  brownish  basally;  "eyes  red."  Wing,  78;  tail,  68; 
tarsus,  16..5;  middle-toe  and  claw,  14;  culmen,  12;  bill  from  nostril,  9;  height  at 
nostril,  4.5;  width  at  nostril,  5;  gonys,  7  mm. 

Remarks. —  Of  this  interesting  bird  we  have  but  a  single  specimen, 
labeled  as  "  male,  testes  enlarged,"  and  the  incised  primaries  evidence  the 
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correctness  of  the  collector's  determination  of  the  sex  of  the  specimen. 
Were  there  reason  to  doubt  this  determination  we  might  believe  that  the 
bird  was  related  to  Knipolegus  atcrrimus,  to  the  female  of  which  it  bears 
some  general  resemblance,  particularly  in  the  cinnamon-rufous  of  the  tail. 
K,  attcrivius,  however,  has  a  much  more  rounded  wing,  while  the  wing. in 
K,  columhianns  is  as  pointed  as  in  A".  comaiuSy  from  which,  however,  it 
differs  in  its  primary  formula,  its  more  rounded  bill,  less  rounded  tail, 
absence  of  a  pronounced  crest,  etc.  In  short,  I  strongly  suspect  that  the 
bird  here  described  represents  a  new  generic  type  which  I  refrain  from 
characterizing  at  present  with  the  hope  of  receiving  additional  material. 

Muscisaxicola  alpina  Columbiana  subsp.  nov. 

Char,  subsp. —  Similar  to  Muscisaxicola  alpina  alpina  (Jard.)  but  averaging 
slightly  smaller,  the  upperparts  darker,  more  fuscous,  the  breast  grayer. 

Type. —  No.  112199,  Am.  Mus.  Nat.  Hist.,  <f  ad.,  Paramo  of  Santa  Isabel,  alt. 
12,700  ft.,  Central  Andes,  Colombia,  Sept.  20, 191 1 ;  A.  A.  Allen ;  L.  E.  Miller. 

Remarks. —  This  form,  which  is  apparently  the  first  representative  of  its 
genus  to  be  recorded  from  Colombia,  is  based  on  five  specimens  collected 
at  the  typ)e  locality.  These  birds  have  been  compared  with  two  males 
collected  by  S.  X.  Rhoads  on  Mt.  Pinchincha,  Ecuador,  essentially  the  type 
locality.  The  latter  average:  wing,  125;  tail,  81;  tarsus,  32;  culmen,  15 
mm.  Four  male  specimens  of  columbiana  average:  Wing,  122;  tail,  80; 
tarsus,  32;   culmen,  14.5  mm. 

Myiodynastes  chrysocephalus  intermedins  subsp.  nov. 

Char,  suhsp. —  Similar  to  Myiodynastes  chrysocephalus  minor  Tacz  <fe  Berl.  but 
averaging  slightly  larger  and  with  the  undcrparts  less  distinctly  streaked. 

Type.—  No.  70S45,  Am.  Mus.  Nat.  Hist.  <f  ad.,  Las  Nubes,  alt.  5000  ft.,  Sierra 
Nevada  of  Santa  Marta,  Colombia,  December  8, 1S98,  Mrs.  11.  H.  Smith. 

Remarkff. —  The  material  examined  in  the  present  connection  includes 
three  specimens  of  true  chrysocephalus  from  Marcapata  and  Inca  Mine, 
Peru,  four  essentially  topotypical  specimens  of  minor  horn  Chimbo,  Ecuador, 
ten  specimens  from  the  mountains  about  the  Cauca  Valley,  which  agree 
with  minor  in  color  hut  are  slightly  larger,  ten  specimens  of  inter mcdius 
from  the  Santa  Marta  region  and  a  single  specimen  from  Montana  del 
Guacharo,  Eastern  Venezuela  which  is  apparently  to  he  referred  to  inier" 
medius. 

The  Ecuadorian  form,  M.  e.  minor,  proves  to  l)e  a  well-marked  race 
w^hich  may  be  readily  distinguished  from  M.  c.  chrysocephalus  not  only  hy 
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its  smaller  size  (see  app)ended  measurements)  but  by  its  more  streaked 
underparts  and  the  much  greater  amount  of  rufous  on  the  wings  and  tail. 
In  minor  the  wing-quills  are  strongly  margined  with  cinnamon-rufous  on 
both  inner  and  outer  webs,  and,  as  a  rule,  only  the  inner  one  or  two  tertials 
are  margined  with  yellowish  and  the  inner  margins  of  the  webs  of  the  tail- 
feathers  are  pronouncedly  cinnamon-rufous.  In  chrysoccphalus  the  areas 
which  are  cinnamon-rufous  in  minor  are  much  more  restricted  or  are  buffy, 
while  the  yellowish  margins,  which  are  wider,  appear  on  all  the  tertials,  and 
the  lores  and  post-ocular  region  are  less  strongly  black.  In  the  coloration 
of  these  parts  chrysocephalus  more  nearly  resembles  the  Central  American 
M.  c.  h-'michrysus  than  it  does  the  intervening  minor  but  the  latter  is  smaller 
and  yellower  below. 

The  form  here  described  partakes  of  both  the  characters  of  minor  and 
chrysocephaltis  since  in  the  comparatively  unstreaked  underparts  it  agrees 
with  the  former  and  in  its  strong  cinnamon-rufous  markings  with  the  latter, 
while  in  size  it  is  between  the  two. 


Measurements. 

• 

Wing 

Tall 

Culm  en 

M.  c.  chrysocepkahis 

1  male 

108 

94 

21  mm. 

It    X            •< 

2  females 

106 

93 

21.5 

M.  c.  minor 

3  males 

96 

81 

21 

M.  c.  iniermedius 

3  males 

100 

85 

21.5 

<     l<                  n 

3  females 

98 

81 

21 

T3rranni8CU8  chrysops  minimus  subsp.  nov. 

Tyranniscus  chrysops  (nee  Sclater)  Salv.  &  Godm.,  Ibis,  1880,  124;  Bangs, 
Proc.  Biol.  Soc.  Wash.,  XII,  1898,  175;  Allen,  Bull.  Amer.  Mas.  Nat.  Hist.,  XIII, 
1900,  148. 

Char,  sutisp. —  Similar  to  Tyranniscus  chrysops  chrysops  (Sol.)  but  very  much 
smaller. 

Type.—  No.  72740,  Am.  Mus.  Nat.  Hist.,  Minca,  alt.  2000  ft.,  Sierra  Nevada 
of  Santa  Maria,  Colombia,  Aug.  4,  1879;  G.  H.  Hull.  Wing,  43;  tail,  37;  tarsus, 
13;    culmen,  7. 

Remarks. —  The  remarkable  variation  in  size  shown  by  Tyranniscus 
vilissimus  is  apparently  equalled  in  T,  chrysops.  Lack  of  properly  sexed 
specimens  prevents  this  from  being  fully  demonstrated,  but  the  material 
at  hand  is  quite  sufficient  to  show  the  existence  of  two  well-marked  forms. 

The  range  of  sexual  variation  may  be  learned  from  the  collections  lately 
made  in  the  Western  x\ndes  above  Cali.  Thus  six  males  average,  wing,  56; 
tail,  47  mm.,  while  three  females  average  wing,  50;  tail,  43  mm. 

As  compared  with  this,  four  unsexed  specimens  from  Minca  in  the  Santa 
Marta  Region,  measure  as  follows: 
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Wing,  43  Tail,  37 

"      44  "     37 

"      45  "     37 

"      48  "     39 


Doubtless  the  largest  of  these  birds  is  a  male  and  the  remaining  three 
are  females,  but  without  regard  to  sex  the  largest  Santa  Marta  specimen  is 
smaller  than  the  smallest  Cauca  specimen.  The  difference  in  size  is  not 
well  expressed  by  these  measurements,  and  on  comparison  of  specimens  the 
Santa  Marta  bird  appears  to  be  about  one  half  the  size  of  that  from  the 
Cauca.  Two  unsexed  specimens  from  Ecuador  and  four  from  the  Bogota 
region  measure  as  follows: 


Ecuador, 

Wing, 

53 

Tail,  44 

n 

(t 

52 

"     44 

Bogota 

t. 

52 

'•     48 

n 

ti 

53 

u     47 

fi 

n 

56 

"     48 

it 

a 

55 

*'     51 

It  is  thus  evident  that  the  name  Tyranniscus  chrysops  chrysops  (Scl.) 
(type  locality,  Gualaquiza,  Ecuador)  should  be  applied  to  the  large  form 
of  this  group,  and  that  this  name  also  covers  Tyrannisctis  flavifrons  Cab. 
and  Hein.,  which  agrees  in  size  with  Bogota  specimens  and  the  locality  of 
which  —  "New  Grenada"  —  may  indeed  doubtless  be  interpreted  as  the 
Bogotd  region. 

T3rranni8cus  nigricapillus  flayimentum  subsp.  nov. 

Tyranniscus  nigricapillus  (nee  Lafresnaye)  Bangs,  Proc.  Biol.  Soc.  Wash.,  XIII, 
1899,  98;  Allen,  Bull.  Am.  Mus.  Nat.  Hist ,  XIII  1900, 148. 

Char,  subsp. —  Similar  to  Tyranniscus  nigricapillus  nigricapillus  (Lafr.)  but 
superciliary,  its  frontal  extension,  and  chin  yellow  instead  of  grayish. 

Type. —  No.  72743,  Am.  Mus.  Nat.  Hist.,  cT  ad.,  San  Ix)rcnzo,  alt.  7500  ft.. 
Sierra  Nevada  of  Santa  Marta,  Colombia,  May  12, 1899;    G.  H.  Hull. 

Remarks. —  In  addition  to  four  specimens  from  the  Santa  Marta  Moun- 
tains our  collection  contains  two  examples  of  this  form  from  Escorial  near 
Merida,  Venezuela,  showing  that  it  is  not  strictly  a  Santa  Marta  form. 
These  six  specimens  agree  closely  with  each  other,  and  differ  as  above 
indicated  from  five  specimens  of  T.  7i.  nigricapillU'S  from  "Bogota,'*  the 
type  locality  of  this  race. 

A  single  sf)ecimen  in  our  Cauca  collections,  from  an  altitude  of  10,340 
in  the  Coast  Range  west  of  Popayan,  has  the  crown  blacker,  the  back 
darker  and  the  margins  to  the  secondaries  greener  than  in  true  nigricapillus. 
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Plfttypsaris  homochrous  canescens  subsp.  nov. 

Hadrostomus  homochroua  (nee  Scl.)  Allen,  Bull.  Am.  Mus.  Nat.  Hist.,  xiii,  1900, 
p.  154. 

Char,  s^tbsp. —  Similar  to  Plalypaaria  homochroua  homochroua  (Scl.)  but  crown 
dull  black  instead  of  shining  jet  black,  back  gray  instead  of  black,  tail  and  wing- 
quills  fuscous  margined  with  gray  instead  of  black  with  little  or  gray  margin,  the 
underparts  gray  No.  9  rather  than  gray  No.  6,  of  Ridgway. 

Type. —  No.  71018,  Am.  Mus.  Nat.  Hist,  cf  ad.,  Cagualito,  alt.  1500  ft.,  Santa 
Marta  Mts.,  Colombia,  May  12, 1898;   Mrs.  H.  H.  Smith. 

Remarks. —  An  adult  male  of  Platypsaris  homx)chroiis  from  Novita, 
which,  according  to  Hellmayr,  represents  true  homochrous  (P.  Z.  S.,  1911, 
p.  1143)  shows  that  a  Santa  Marta  specimen  heretofore  referred  to  that 
form  constitutes  a  well-marked  race.  An  adult  male  from  Panama 
appears  to  be  slightly  darker  than  the  form  here  described  from  which  it 
may  be  separable  as  a  third  race.  A  female  from  Bonda,  Santa  Marta, 
is  in  too  worn  plumage  to  be  of  value  in  comparison. 

Attila  fuscicauda  sp.  nov. 

Char.  sp. —  Below  most  nearly  resembling  AUila  citreopygus  Scl.,  but  breast  some- 
what deeper  colored,  above  most  like  AUUa  wighti  Cherrie,  but  green  darker,  yellow 
paler  and  tail  without  rufous. 

Type.—  No.  109850,  Am.  Mus.  Nat.  Hist.,  cf  ad.,  Gallera,  alt.  5700  ft.,  Andes 
west  of  Popayan,  June  29, 1911;  W.  B.  Richardson;  L.  E.  Miller. 

Description  of  male. —  Upperparts  dark  olive-green  without  rufous  tinge;  crown 
with  dusky  shaft  streaks  and  anteriorly  with  greenish  yellow  margins;  rump  and 
upper  tail-coverts  canary  yellow;  tail  fuscous,  lightly  margined  externally  with 
olive-green;  wings  nearly  black,  secondaries  and  coverts  margined  with  olive-green, 
somewhat  paler  on  the  latter;  throat  and  breast  of  the  general  color  of  the  upper- 
part«,  streaked  with  dusky  and  margined  with  greenish  yellow;  flanks  yellow 
streaked  or  washed  with  olive-green,  center  of  the  belly  whitish,  under  tail-coverts 
lemon  yellow.    Wing,  88;  tail,  71;  tarsus,  20;  culmen,  21.5  m. 

Description  of  female  adult. —  Resembling  the  male  but  tail  somewhat  brown 
and  with  a  faint  trace  of  rufous  basally.  Wing,  85;  tail,  65;  tarsus,  21;  culmen,  20 
mm. 

Remarks. —  It  is  possible  that  this  bird  may  be  shown  later  to  intergrade 
with  Attila  mghtif  of  which  Mr.  W.  E.  C.  Todd  has  loaned  me  two  specimens 
from  eastern  Venezuela  which  he  has  compared  with  the  type  of  wighti. 
Aside,  however,  from  the  differences  in  their  upj>erparts  already  referred  to, 
A.  fuscicauda  has  much  less  white  below  and  the  under  tail-coverts  are 
distinctly  yellow.  On  the  other  hand  fuscicauda  may  be  the  southern  form 
of  ^.  c.  citreopygus,  though  this  seems  hardly  probable.    1  un- 

ships have  been  ascertained  it  seems  desirable  to  accord  it 
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pmufiAna  aurea  subsp.  nov. 

'  Ti,xr  f?«n*3.  —  SmiLir  to  Rupieda  peruviana  peruviana  Lath.,  but  male  with  the 
inr-fiEur  lur-.*  jc  -^  bt^iy  and  particularly  the  crest,  more  orange  in  color,  orange- 
rhmnt*  r^cner  'jum  tiaiEu^-<c&iiet,  the  gray  of  the  tertials  more  restricted  not  wholly 
jfioiwamuc  "m  fiibapk-aJ  bbck  of  the  underlying  feather;    general  coloration  of 

rjpe  —  No.  li>^29.  Am.  Mus.  Nat.  Hist.,  d'  ad.,  Salento,  alt.  7000 ft..  Central 
JLniesv  Camnk  Colombia.  October  1, 1911;  A.  A.  Allen;  L.  E.  Miller. 

Rifmart^^ —  This  form  is  based  on  two  adult  males  and  two  adult  females, 
taken  at  the  t\-pe  locality  in  September  and  October.  Of  R.  p,  peruviana 
oar  coiiection  contains  three  males  and  two  females  taken  by  Keays  at 
Inca  Mine.  Peru,  in  1899  and  1900,  and  of  R.  p.  **saiurata"  one  male  taken 
by  Gartepp  at  Locotal,  Bolivia,  in  1891. 

In  addition  to  this  authentic  material  we  have  trade  specimens  of 
perufficma  from  Ecuador  and  'Bogota,'  which  are  decidedly  more  orange 
than  the  bird  here  described  and  which  possibly  may  constitute  a  recog- 
nizable form  (cf.  Tacz.  and  Beri.  P.  Z.  S.,  1885,  p.  93).  Fresh  material, 
however,  will  be  required  satisfactorily  to  determine  whether  the  characters 
presented  by  these  specimens  from  Ecuador  and  the  Eastern  Andes  of 
Colombia  are  actual  or  due  to  fading.  In  the  meantime,  however,  we  are 
fully  justified  in  separating  this  form  from  the  North  Central  Andes. 

Phseoprogne  tapera  immaculata  subsp.  nov. 

Progne  tdixro  (nee  Gmel.)  Baird,  Rev.  Am.  Birds,  I,  286. 

Char,  ftubsp. —  Similar  to  Phaoprogne  ta])era  tapera  (Grncl.)  but  underparts 
without  the  median  line  of  s|K)ts  which  reach  from  broa.st  to  belly  in  that  species; 
tlie  pectoral  band  generally  more  pronounced. 

TgjH\—  No.  112459,  Am  Mus.  Nat.  Hist.,  cf  ad.,  Chicoral  (near  Ginidot),  alt. 
Iv^(X)  ft.,  Tolima,  Colombia,  October  6, 1911;  A.  A.  Allen;  L.  E.  Miller. 

Rnnarh,— The  two  forms  of  this  genus  were  clearly  defined  by  Baird 
{i  i\)  who.  however,  employed  the  name /w<yca  Vieill.  for  the  bird  with  the 
ivnt rally  siH>tted  underparts  to  which  the  older  name  tapera  also  seems 
applicable.  Aoivpting  the  dictum  of  von  Berlepsch  and  Hartert  ^  as 
drtinitt  ly  ostablishinj;  Brazil  for  the  type  locality  of  tapera  this  name  may  be 
iH>n>idrrtHl  to  rovtT  the  southern  form  of  the  species  and  to  include ///^ra  as 
a  \n\\v  >\noiiMn.  If  this  view  of  the  case  be  correct  the  northern  form, 
\N  itli  \\\v  unN|u»ttrtl  bolly.  may  be  known  under  the  above  given  title. 

Thai    thtiT  art-  two  woll-inarked  races,  possibly  species,  of  this  dull- 

No\    /ah)1..  IX.  1902.  p.  14. 
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colored,  comparatively  square-tailed  Martin,  seems  but  little  open  to  doubt. 
Of  the  bird  to  which  I  assume  the  name  taper  a  is  applicable,  I  have  eleven 
specimens  from  Matto  Grosso,  Brazil,  taken  in  the  months  of  January, 
February,  April,  September,  October,  November,  and  December,  and  all 
have  a  well-defined  line  of  large  fuscous  spots  extending  from  the  center  of 
the  breast  to  the  belly. 

Of  immaculata  I  have  three  specimens  taken  at  Chicoral  in  October, 
one  from  Bogota,  and  nine  taken  at  Maripa  and  Suapure,  Venezuela,  in 
March,  April,  May,  and  December.  Only  two  of  these  birds  show  any 
indication  of  spots  below ;  the  Bogota  bird,  which  is  immature,  has  a  faint 
dusky  streak  on  the  lower  breast,  and  a  female,  taken  at  Suapure,  April  27, 
has  a  number  of  spots  on  the  lower  breast  immediately  adjoining  the  pectoral 
collar.  These  spots  do  not  reach  to  the  abdomen,  nor  do  they  appear  to 
be  restricted  to  the  median  line,  but  extend  across  the  breast.  This  bird 
has  an  unusually  well-marked  and  sharply  defined  pectoral  color,  a  character 
which  is  more  pronounced  in  the  northern  than  in  the  southern  form.  In 
none  of  the  remaining  eleven  specimens  of  immaculata  are  median  pectoral 
spots  visible.  This  character  appears  therefore  to  be  racially  diagnostic 
and  to  warrant  the  recognition  of  two  forms  of  this  genus. 

Troglodytes  solstitialis  pallidipectus  subsp.  nov. 

Char,  suhsp. —  Similar  in  size  to  Troglodytes  sohtitialis  solstitialis  ScL,  more 
closely  agreeing  in  color  with  T.  s.  macrourus  Berl.  &  Stolz.,  much  less  rufescent 
throughout  than  T.  s.  sohtitialis  the  breiist  being  but  slightly,  instead  of  strongly 
washed  with  buff;  wings,  tail,  and  bill  shorter  than  in  T.  s  macrourus,  the  upperparts 
less  cinnamoneus. 

Type.— So.  1G9902,  Am.  Mus.  Xat.  Hist.,  d"  ad.,  Cerro  Munchique,  alt.  8300 
ft.,  Andes  west  of  Popayan,  Cauca,  Colombia.  June  1,  1911;  W.  B.  Richardson; 
L.  E.  Miller.    Wing,  46;  tail,  31;  tarsus,  16.5;  culmen,  10  mm. 

Remarks. —  Three  specimens  of  pallidipectus  from  the  type  locality, 
and  nineteen  from  Laguneta  and  Santa  Isabel,  two  of  T.  s.  solstitialis  (type 
locality,  Riobamba,  Ecuador)  from  Ambato  and  two  from  "Guayaquil," 
and  topotypes  of  T.  s.  macrourus  and  of  T.  s.  f rater  have  been  examined  in 
the  present  connection.  September  and  October  specimens  of  pallidipectus 
are  more  richly  colored  but  none  has  the  breast  as  heavily  washed  with 
buff  as  in  solstitialis. 

ThryophiluB  nigricapillus  connectens  subsp.  nov. 

Char,  subsp. —  Agreeing  with  Thryophilus  nigricapillus  schotti  (Baird)  in  the 
coloration  of  the  underparts,  but  throat  white,  the  breast  less  heavily  barred;  throat 
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as  in  T.  n.  nigricapiUus  but  rest  of  the  underparts  more  heavily  barred,  and  the  back 
much  richer  ferruginous  than  in  that  form 

Type.—  No.  109894,  Am.  Mus.  Nat.  Hist.,  cf  ad.,  Cocal,  alt.  5000  ft.,  Andes  west 
of  Popayan,  Cauca,  Colombia,  June  10, 1911;  W.  B.  Richardson;  L.  E  Miller. 

Remarks. —  Although  one  of  the  less  strongly  marked,  this  is  one  of  the 
most  interesting  forms  we  have  thus  far  received  from  the  Cauca  Region 
since  it  clearly  shows  how  decrease  in  intensity  of  color  follows  decrease  in 
rainfall.  Thirteen  examples  from  the  coast  at  Buenaventura  and  San  Jos^ 
have  the  uniformly  barred  underparts  of  T,  n,  schotti  (type  locality  Atrato 
River),  while  seven,  including  the  type,  from  an  altitude  of  4000  feet 
on  the  eastern  slope  of  the  Andes,  evidently  reflect  in  their  lighter  colors 
the  results  of  the  lower  humidity  prevailing  at  that  altitude. 

Of  T,  n.  nigricapiUus  (type  locality,  Nanegal,  Ecuador)  I  have  two 
spec'mens  from  "Quito." 

Cinnicerthia  olivascens  infasciata  subsp.  nov. 

Char,  subsp. —  Similar  to  Cinnicerthia  olivacens  olivascens  Sharpe  but  larger, 
bill  and  tarsus  heavier,  upperparts  less  rufcscent,  and  practically  unbarred. 

Type. —  No.  109887,  Am.  Mus.  Nat.  Hist.,  cf  ad.,  Andes  west  of  Popayan,  aJt. 
10340  ft ,  July  18, 1911 ;  W.  B.  Richardson;  L.  E.  Miller.  Wing,  73;  tail,  73;  tarsus, 
27;  culmen,  15  mm. 

Remarks. —  This  form  may  deserve  specific  rank  but  a  faint  trace  of 
barring  on  the  backs  of  two  of  our  seven  specimens  suggests  the  possibility 
of  intergradation  with  C.  o.  oVnascvns  (of  which  I  liave  examined  two  speci- 
mens, one  from  Antio(iuia,  the  type  locality,  having  recently  been  pre- 
sented to  the  Museum  by  Si»nor  Francisco  Escobar,  (.^olombian  Consul- 
General  at  New  York)  as  the  range  of  the  latter  is  approached. 

The  white  frontal  patch,  shown  on  the  specimen  figured  in  the  liritish 
Museum  'Catalogue  of  Birds'  (Vol.  \'I,  pi.  xi)  is  evidently  a  purely  indi- 
vidual character.  It  is  as  well  developed  in  one  of  our  specimens  as  in  the 
one  just  mentioned,  in  three  others  it  is  barely  evident,  and  in  the  remaining 
three  it  is  absent. 

Planesticus  fuscobrunneus  sp.  nov. 

Char,  subsp.-  -  RclatfMJ  Xo  I*l(iftfsticustitr<ts«  rin  us  (T.afr.)  nudP.strrunu  (Tscliudi); 
agreeing  in  size  with  the  former,  slightly  larger  than  tlie  latter:  male  >iiiiilar  in  color 
to  males  of  atrosvriceus  and  scrnuKi,  female  nearer  female  of  ntmst  rin  us  hut  nnjch 
darker. 

Tyj>€. —  No.  1(K)923,  Am.  Mus.  Nat.  Hist.,  v  ad.,  Cerro  Munieliicpie,  alt.  S32.5 
ft.,  we.Mtern  Andes,  west  of  Popayan,  Cauca,  Colombia,  May  27,  I'Jll ;  W.  B. 
Richard.«<on. 
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Description  of  Female. —  Upperparts  nearly  unifonn  olivaceous  clove-brown; 
tail  and  wings  darker,  the  former  margined  with  the  color  of  the  back,  the  latter 
externally  margined  with  dark  mars-brown;  underparts  but  slightly  paler  than 
upperparts,  the  throat  indistinctly  streaked  with  blackish;  under  wing-coverts  like 
abdomen  but  faintly  washed  with  cinnamon;  bill  and  feet  brownish-yellow.  Wing, 
121;  tail,  107;  tarsus,  32;  exposed  culmen,  19.3.  Five  males  from  the  same  general 
locality  average;  wing,  124;  tail,  108;  tarsus,  34;  exposed  culmen,  22.5  mm. 

Remarks. —  While  this  Thrush  presumably  represents  Planesticus 
airosericeus  or  P.  serrana,  it  is  not  sufficiently  close  to  either  to  permit  of  its 
description  as  a  subspecies.  Although  geographically  intermediate  be- 
tween the  two,  it  presents  an  extreme  of  coloration  being  in  some  respects 
less  closely  related  to  airosericeus  and  serrann  than  they  are  to  one  another. 

In  addition  to  three  males  and  two  females  from  the  type  locality,  the 
collection  contains  a  pair  of  birds  from  La  Florida  in  the  same  range,  and 
two  males  and  a  female  from  San  Antonio  (alt.  6600  ft.)  in  the  western 
Andes  immediately  above  Cali.  The  last-named  female  is  darker  and 
more  rusty  below  than  the  Munchique  birds  and  has  pronounced  black 
throat  streaks. 

For  comparison  with  this  material  I  have  had  six  males  and  two  females 
of  P.  airosericeus  (type  locality  Caracas)  from  Merida,  and  a  female 
(Carnegie  Mus.)  from  Guarico,  Estado  Lara,  Venezuela,  and  one  male  and 
two  females  of  P.  serrana  from  Inca  Mine,  Peru. 

VireoBylva  chivi  cauca  subsp.  nov. 

Char,  aubsp. —  Differing  from  Vireo  chivi  chivi  (Vieill.),  as  represented  by  a  series 
of  twenty-two  specimens  from  Chapada,  Matto  Grosso,  in  being  slightly  darker, 
more  olive-green  above,  with  the  crown  deeper  more  slaty,  the  superciliary  whiter, 
the  auricular  region  more  olive-gray,  less  yellow;  differing  from  V.  c.  agilis  (Licht.), 
as  represented  by  a  large  series  from  eastern  Venezuela,  Trinidad,  and  Santa  Marta, 
Colombia,  in  being  much  darker  above,  olive-green  rather  than  yellow-green,  with 
the  auricular  region  averaging  more  olive-gray,  less  yellow.  Male,  wing,  70;  tail, 
52;  tarsus,  17;  culmen.  12  mm.  Female,  wing,  66;  tail,  48;  tarsus,  17;  culmen,  12 
mm. 

Type. —  No.  109126,  Am.  Mus.  Nat.  Hist.,  cT  ad.  (testes  slightly  enlarged), 
Cali,  Cauca,  Colombia,  May  10,  1911;  F.  M.  Chapman;  W.  B.  Richardson. 

Remarks. —  I  find  it  impossible  to  refer  nine  Vireos  from  the  Cauca 
Valley  and  adjoining  mountains  to  any  of  the  recognized  forms  of  this 
group,  and  see  no  alternative  other  than  to  designate  them  as  above.  They 
all  closely  show  the  characters  on  which  this  proposed  form  is  based  and 
apparently  constitute  a  well-marked  race  of  this  wide-ranging  species. 

Vireosylva  chivi  griseobarbata  Berl.  &  Tacz.^  from  Chimbo,  Ecuador, 

iP.  Z.  S..  1883.  p.  541. 
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mi^ht  \nf  expected  to  agree  with  the  Cauca  form,  but  it  is  described  as  hav- 
ing gray  mystacal  streaks,  and  the  breast  washed  or  flammuhited  with 
gray,  characrters  shown  by  no  specimen  in  my  very  large  series  of  Virro- 

tylta  chirL 

Basileuterus  riehardsoni  sp.  nov. 

Chir.  Hji. —  MoHt  clr>8ely  related  to  Basileuterujs  luieariridis  (Bp.)  but  upperparts 
dark  oUvft-f^tHm  inHt<*ad  of  bright  yellowish  olive-green  underparts  much  paler,  super- 
ciliary whitish,  instead  of  yellow. 

Type. —  109971,  Am.  Mus.  Nat.  Hist.,  d^  ad.,  western  Andes,  west  of  Popayan, 
alt.  10,34()ft.,  July  16,  1911;  W.  B.  Richardson. 

DettcriptUm  of  Male. —  Uppcfrparts  uniform  dark  olive-green,  external  marfi^ins 
of  n?ctric<rs  and  remiges  yellowish;  superciliaries  whitish,  underparts  dusky  olive- 
green,  brighUfr  medianly,  more  olive  on  the  sides  and  flanks.  Wing,  69;  tail,  63.5; 
tarsus,  20.5;  culmen,  10  mm.  (average  two  specimens). 

DeHcriitlion  of  Female. —  Similar  to  the  male  but  smaller  and  more  dusky 
below.     Wing,  61 ;  tail,  57.5;  tarsus,  20;  culmen,  10  mm.  (average  two  specimens). 

lirmarks. —  (>f  this  well-marked  species  the  collection  contains  seven 
specimens  from  the  type  locality  and  one  from  Lagimeta  in  the  Central 
Andes.  Of  true  lutroviridis  from  Bogotd  we  have  two  specimens,  while  one 
from  Yungas,  Bolivia,  and  two  from  Inca  Mine,  Peru,  while  nearly  agreeing 
with  the  Bogotd  specimens  in  color,  are  much  smaller;  their  wing  measure- 
ments being,  male,  59;  female,  55  mm. 

I  have  named  this  species  in  honor  of  its  collector,  who,  for  the  past 
twenty-five  years,  has  through  his  field  work  been  adding  to  the  store  of 
neotropical  birds  contained  in  Museums. 

Spinus  nigricauda  sp.  nov. 

Char.  sp.  -  Most  nearly  rcscinbling  Spifiufi  spintscetis  cnpiUnuns  Bangs  but  with 
longer  wiiiKH,  «lark<T  hack,  no  yellow  at  the  l)ase  of  the  tail,  less  yellow  in  the  wing 
und  heavily  stn'akeci  iukUt  tail-oovertH,  etc. 

TyiH\  No.  112752,  Am.  Mils.  Nat.  Hist.,  c^  ad.,  Paramo,  Santa  Isabel,  alt. 
127(K)ft.,  Central  .Viides.  Colombia,  Sept.  15,  1911;  A.  A  Allen;  L.  K.  Miller. 

Ih-Hrription  of  Mnlc. —  Hack  olive-green  bordered  with  oil-gn'en,  hind  neck, 
particidarly  at  the  sides,  paler,  crown-cap  and  lores  jet-l)lack,  aiiriculars  and  sides 
of  the  hea<l  olivaceous  yellow;  rump  greenisli  yellow,  upper  tail-coverts  black  bor- 
dered by  oil-green;  tail-feathers  black  to  the  ba.'^e.  except  the  outer  pair  which  sliow  a 
trace  of  yellow  at  the  extreme  bas<'  of  the  inner  web.  outer  webs  margined  with  oil- 
green  decrcMising  in  <'xtent  outwardly  and  absent  on  the  outer  pair  of  feathers;  wings 
black,  cros.s(»d  by  a  broatl  bas:il  yellow  band  much  brigliter  in  color  on  tlie  outer  than 
on  the  iiuHT  we})s  of  the  feathers,  and  barely  evident  on  the  inner  vane  of  the  outer 
two  or  three  prinjaries;  primary  coverts  black,  h's.^er  and  greater  coverts  black, 
tippiMl  with  oil-green  which  on  the  greater  coverts  is  restricted  to  tin*  outer  web; 
underparts  dusky  olivaceous  yellow,  under  tail-coverts  the  same,  the  longer  one 
stn»ak(Hi  nioiliunly  with  black  and  black  basally. 
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Remarks. —  While  this  form,  which  is  based  on  two  adult  males  is 
presumably  a  representative  of  Spinus  spinescefis,  it  appears  to  have  de- 
veloped characters  warranting  its  recognition  as  a  species.  For  comparison 
I  have  eight  Bogota  (type  locality)  specimens  of  S,  s.  spinescens,  and  ten 
Santa  Marta  specimens,  including  the  type,  of  S.  8.  capitanetis,  loaned  me 
by  Mr.  Bangs.  Aside  from  its  larger  bill  capitanens  appears  to  be  more 
dusky  or  olivaceous  below  than  spinescens  and  in  this  respect  it  more 
nearly  approaches  nigricauda.  Measurements  of  males  of  the  three  forms 
are  appended: 


Wing 

Tall 

Ex.  culmen 

Depth  of  bill  at  base 

S.  nigricauda  f 

73 

45 

11 

6.5 

Paramo  of  Santa  Isabel 

72 

43 

11 

7. 

S.  s.  capitaneus, 

65 

43 

10 

7.2 

San  Miguel,  Ck>l. 

66 

44 

11.7 

7.2 

65 

43 

10.7 

7. 

67 

44 

10.7 

7. 

69 

44 

10.3 

7. 

S.  s.  spinescenSf       , 

65 

43 

10. 

5.5 

'Bogota' 

67 

43 

9.5 

6. 

65 

43 

10. 

5.5 

Ammodramus  savannarum  eauea  subsp.  nov. 

Char,  suhsp. —  Similar  to  Ammodramus  s.  australis  but  darker,  black  central 
areas  to  feathers  larger,  chestnut  areas  smaller  and  darker,  edging  to  feathers  grayer, 
less  buffy. 

Type. —  No.  110005,  Am.  Mus.  Nat.  Hist.,  cf  ad.,  Cali,  Cauca,  Colombia, 
August  11,  1911;  W.  B.  Richardson;  L  E.  Miller.  Wing,  60;  tail,  47;  tarsus,  18; 
culmen,  12  mm. 

Remarks, —  The  extension  of  the  breeding  range  of  the  Yellow-winged 
Sparrow  to  the  South  American  continent  is  one  of  the  most  interesting 
discoveries  of  our  Colombian  expedition.  In  addition  to  the  type  the 
collection  contains  two  males  taken  at  Cali,  December  25  and  29,  respec- 
tively. Both  had  the  testes  enlarged  and  are  in  slightly  worn  breeding 
plumage.  In  the  type  what  is  evidently  the  postnuptial  molt  is  in  progress 
on  the  anterior  parts  of  the  body  and  lesser  wing-coverts.  This  material, 
while  evidently  representing  a  resident  and  not  migrant  form,  would  be 
more  satisfactory  if  it  contained  specimens  in  fresh  plumage.  It  is  appar- 
ent, however,  from  the  newly  grown  feathers  on  the  type  as  well  as  from  the 
plumage  of  the  two  December  birds,  that  this  race  is  characterized  by  the 
large,  black,  dark  chestnut  areas,  and  gray  margins  of  the  feathers  ct  tbi 
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upper  surface  of  the  body,  and  paleness  of  the  underparts,  the  flanks  having 
much  less  buff  than  in  any  other  form  of  the  species. 

The  Cauca  bird  appears  most  closely  to  resemble  A.  s.  obscurtu  Nets, 
of  southern  Mexico,  but  it  is  generally  paler  with  the  grayish  margins 
wider,  the  chest  is  paler,  and  the  flanks  have  less,  or  almost  wholly  lack  the 
buff  wash. 

Myospisa  manimbe  eolumbiana  subsp.  nov. 

Char,  9ub8p. —  Upperparts  much  darker  and  more  broadly  streaked  than  in 
Myospiza  manimbe  manimbe  (Licht.),  the  crown  and  back  of  about  the  same  color. 

Type. —  No.  108446,  Am.  Mus.  Nat  Hist.,  cf  ad.,  Call,  Cauca,  Colombia, 
December  27, 1910;  W.  B.  Richardson;  L.E.  Miller.  Wing,  55;  tail,  51;  tarsus,  18; 
culmen,  12  mm. 

• 

Remarks. —  Myospiza  manimbe  m/inimbe  is  represented  in  our  collec- 
tions by  two  specimens  from  Bahia,  Brazil  (the  type  locality)  and  twenty- 
five  from  Chapada,  Matto  Grosso,  which  agree  closely  with  the  type  form. 
This  excellent  series  shows  that  in  fresh  plumage  true  manimbe  has  the 
crown  and  back  conspicuously  different  in  color,  the  former,  with  the  nape, 
being  black  narrowly  margined  with  chestnut  which  is  widely  bordered 
with  gray,  while  in  the  back  the  black  and  gray  areas  are  reduced,  the 
chestnut  increased,  giving  the  bird,  to  some  extent,  the  appearance  of  being 
gray-headed  and  brown-backed. 

In  Columbiana  the  back  and  crown  are  of  essentially  the  same  color. 
The  head  has  little  or  no  chestnut  and  the  gray  margins  are  not  so  con- 
spicuous as  in  ^.  m.  manimbe,  while  the  black  areas  occupy  the  larger  part 
of  the  feather,  and  their  reduced  chestnut  margins  are  distinctly  different 
from  the  corresponding  rusty  areas  in  manimbe.  From  Cali  we  have  five 
specimens  of  this  well-marked  form  to  which  I  should  also  refer  a  freshly 
plumaged  bird  from  near  Honda,  Tolima.  Specimens  from  Chicoral,  how- 
ever, are  paler  and  more  nearly  resemble  others  from  Venezuela,  which 
with  examples  from  Bogota  and  Santa  Marta,  appear  to  be  intermediate 
between  true  manimbe  and  columbiana.  A  study  of  adequate  material 
of  this  wide-ranging  species  will,  doubtless,  result  in  the  recognition  of  a 
number  of  additional  forms. 

Atlapetes  flayicepa  sp.  nov. 

Char,  sp, —  An  apparently  very  distinct  species  not  closely  related  to  any 
described  form  of  the  genus;  head  and  underparts  yellow,  back,  wings,  and  tail  olive- 
green. 

Type.—  ^o.  112816,  Am.  Mus.  Nat.  Hist.,  Rio  Toch4,  alt.  6800  ft.,  Quindio 
Trail,  Central  Andes,  cf,  Oct.  24, 1911;  A.  A.  Allen;  L.  E.  Miller. 
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Description  of  Type. —  Crown  chrome-yellow  with  an  olivaceous  tinge,  a  dull 
olive-green  postocular  streak  joining  its  fellow  on  the  hind-neck,  sides  of  the  head 
chrome-yellow  extending  to  a  narrow  nuchal  collar;  back,  rump  and  upper  tail-coverts 
dark  olive-green;  tail,  strongly  graduated,  fuscous,  all  but  the  outer  pair  of  feathers 
externally  margined  with  olive-green;  wings  and  their  coverts  fuscous  margined 
externally  with  olive-green,  the  outer  webs  of  the  outer  primary  whitish,  the  inner 
margins  of  the  inner  webs  of  all  the  wing-quills  white,  increased  in  extent  from  the 
outer  primary  inwardly;  underparts  rich  chrome-yellow,  sides,  flanks,  thighs,  cris- 
sum,  and  under  tail-coverts  olivaceous;  feet  and  bill  brownish  black.  Wing,  27; 
tail,  lateral  feather,  65;  central  feather,  82;  tarsus,  34;  culmen,  14;  depth  of  bill 
at  nostril,  7.5  mm. 

Remarks. —  The  second  of  the  two  specimens  of  this  apparently  well- 
marked  species,  was  taken  at  the  type  locality  October  25,  and  is  labeled 
"  9  ,  juvJ*  It  resembles  the  type  but  has  the  crown  and  sides  of  the  head 
largely  olive-green  in  which  appear  a  few  yellow  feathers,  suggesting  that 
the  olive-green  areas  occupying  the  postocular  and  nuchal  regions  in  the 
type  are  indications  of  inmiaturity  and  that  in  fully  mature  plumage  the 
whole  crown  and  nape  are  yellow. 

Atlapetes  flaviceps  has  the  tail  more  strongly  graduated  than  any  species 
of  the  genus  known  to  me  while  the  bill  is  almost  as  stout  as  in  ^.  gvUuralis. 

Cyanocompga  eyanea  eaucfls  subsp.  nov. 

Char,  eubsp. —  Similar  to  Cyanocampsa  eyanea  eyanea  (Linn.)  but  base  of  maxilla 
more  inflated  laterally,  azure  frontal  band  in  male  narrower,  female  decidedly  paler, 
the  general  tone  of  the  back  being  cinnamon  wood-brown  rather  than  russet  mars- 
brown,  of  the  rump  and  underparts,  cinnamon  rather  than  russet. 

Type. —  No.  109175,  Am.  Mus.  Nat.  Hist.,  cf  ad..  La  Manuelita  near  Palmira, 
alt.  3500  ft.,  Cauca  Valley,  Colombia,  April  14,  1911;  F.  M.  Chapman;  W.  B. 
Richardson. 

Remarks. —  In  addition  to  the  type  we  have  a  female  topotype,  two 
adults  and  one  immature  male  and  two  females  from  Caldas  in  the  western 
extension  of  the  Valley  Zone  on  the  Pacific  slope  of  the  Western  Andes. 
For  comparison  with  these  seven  specimens  I  have  three  topotypes  of  C  c. 
eyanea  horn  Bahia  (an  adult  male  and  two  birds  in  female  plimiage  having 
a  few  blue  feathers  about  the  head),  an  adult  male  and  female  from  the 
Parana  River,  two  females  from  Maclio  and  San  Paulo,  Brazil,  and  an  adult 
male  from  San  Antonio,  northern  Venezuela.  This  last-named  bird,  which 
I  assume  represents  C.  c.  minor  (Cab.),  agrees  in  size  with  males  from  the 
Cauca  and  the  adult  male  from  Bahia,  but  has  the  azure  frontal  band 
more  prominent  than  in  either,  and  it  extends  backward  as  pronounced 
superciliaries.  In  the  shape  of  the  bill  this  specimen  agrees  with  true 
eyanea  rather  than  with  caiiece,  but  the  maxilla  shows  a  slight  approach 
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toward  the  bulbous,  inflated  condition  which  so  strongly  characterizes  the 
latter.  So  far  as  cyanea  is  concerned  the  form  here  described  is  cleariy 
separable,  but  in  the  absence  of  females  of  the  Venezuela  bird  I  am  unable 
to  determine  its  exact  relationships  to  minora  assuming  this  form  to  be 
worthy  of  recognition. 

I  fully  agree  with  Hellmayr  (Nov.  Zool.,  XII,  1905,  p.  277)  that  Cyano- 
compsa  rothsckildi  is  a  representative  of  the  cyanoides  rather  than  of  the 
q/anea  group,  indeed  the  differences  between  the  two  groups,  which  are 
shown  chiefly  in  the  character  of  the  bill  and  coloration  of  the  female,  impress 
me  as  being  of  at  least  subgeneric  value.  (On  this  point  see  Ridgway, 
Bull.  50,  I,  U.  S.  Nat.  Mus.,  p.  594).  While  representatives  of  the  two 
groups  are  found  in  the  same  general  locality  I  believe  that  cyanea^  like  its 
northern  congener  parallina,  will  be  found  to  inhabit  open  scrubby  growths 
or  savannas,  while  q^anoides  is  a  bird  of  the  forests. 
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Diglossa  cryptorhis  sp.  nov. 

Char.  sp. —  Mostly  closely  related  to  Diglossa  indigolica  Scl.  of  Ecuador  but 
nostrils  more  concealed,  plumage  of  a  different  texture,  firmer,  more  glossy  and  of  a 
brighter  color;  tail  shorter. 

Type.—  yo.  110091,  Am  Mus.  Nat.  Hist.,  9  ad.,  Gallera,  alt.  5700  ft.,  Andes 
west  of  Popayan,  Cauca,  Colombia,  July  2,  1911;  W.  B.  Richardson;  L.  E.  Miller. 

Description  of  Type. —  Uniform  dark  blue,  nearest  Berlin  blue  of  Ridgway's 
Plate  IX;  upper  and  under  tail-coverts  and  lower  abdomen  somewhat  less  intense 
and  nearer  the  shade  of  the  exposed  blue  margins  of  the  black  wings  and  tail;  lores 
and  feathers  at  the  base  of  the  lower  mandible  black.  Wing,  61 ;  tail,  37 ;  tarsus,  18; 
culmen,  11  mm. 

Remarks, —  This  species  is  so  unlike  its  nearest  known  relative  in  its 
nearly  conceale<l  nostrils,  firm,  shining  plumage,  and  proportions  of  tail  to 
wing  as  to  suggest  the  possibility  of  an  even  greater  than  specific  distinctness. 
In  addition  to  the  type  the  collection  contains  one  adult  male,  collected  by 
Allen  and  Miller,  December  12,  1911,  at  an  altitude  of  7200  ft.  on  the  trail 
between  Cartago  and  Novita,  which  agrees  with  it  in  color. 
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Diglossa  gloriosissixna  sp.  nov. 

Char.  8 p. —  Most  closely  related  to  Diglossa  gloriosa  Scl.  &  Salv.,  but  much  larger, 
black  areas  less  sooty,  lesser  wing-coverts  and  rump  bluer,  rufous  of  imderparta 
brighter,  thighs  black,  no  superciliary  line. 

Type. —  No.  110078,  Am.  Mus.  Nat.  Hist.,  cT  ad.,  Andes,  west  of  Popayan,  alt. 
10,340  ft.,  July  18,  1911;   W.  B.  Richardson;  L.  E.  Miller. 

Description  of  Male. —  Upperparts,  wings,  tail,  throat  and  breast  shining  black; 
lesser  wing-coverts  bluish  gray  of  the  same  shade  as  in  D.  lafresnayif  a  faint  wash  of 
the  same  color  on  the  rump;  no  superciliary  line;  lower  breast  and  abdomen  bright 
cinnamon-rufous;  thighs,  sides,  mainly  under  the  wings,  and  center  of  some  under 
tail-coverts  black;  bill  black.  Wing,  75;  tail,  65;  culmen,  12  mm.  (average  of  four 
specimens). 

Description  of  Female. —  Similar  to  the  male,  but  rump  w'th  more  bluish  gray, 
thighs  slightly  grayer.    Wing,  70;  tail,  62;  culmen,  11.5mm. 

^Description  of  Juvenal. —  Similar  to  the  adult  but  black  areas  duller,  lesser  wing- 
coverts  and  rump  black;  rufous  of  underparts  more  or  less  marked  with  black  due 
to  shaft-streaks  and  to  exposed  blackish  bases  of  feathers;  lower  mandible  yellow, 
except  at  tip. 

Rem^arks. —  This  well-marked  representative  of  Diglossa  gloriosa  is 
represented  by  ten  specimens,  five  adult  males,  one  adult  female,  and  four 
young,  all  from  the  type  locality.  For  comparison  with  this  series  I  have 
an  adult  female  of  gloriosa^  from  Merida,  Venezuela,  the  tyj>e  locality.  It 
measures,  wing,  60;  tail,  52;  culmen,  9.5  mm. 

Sporathraupifl  cyanocephala  margaritsB  subsp.  nov. 

Tanagra  cyanocephala  auricrissa  (nee  Sclater)  Allen,  Bull.  Am.  Mus.  Nat.  Hist., 
XIIL   1900,    168. 

Char,  subsp. —  Similar  to  Sporathraupis  cyanocephala  auricrissa  (Scl.)  but  some- 
what smaller,  the  olive-green  areas  suffused  with  orange,  the  throat  and  breast 
heavily  washed  with  the  blue  color  of  the  head,  the  rest  of  the  underparts  slightly 
darker. 

Type. —  No.  72469,  Am.  Mus.  Nat.  Hist.,  cf  ad.,  Valparaiso,  alt.  6000  ft.. 
Sierra  Nevada  of  Santa  Marta,  Colombia,  April  1, 1899;  Mrs.  H.  H.  Smith.  Wing, 
84;  tail,  70;  tarsus,  19;  culmen,  18  mm. 

Remarks. —  This  bird  is  represented  by  only  two  specimens  but  its 
characters  are  so  pronounced  and  I  have  so  satisfactory  a  series  (30  speci- 
mens) representing  all  the  other  forms  of  the  species  that  I  have  no  doubt 
of  its  validity. 

I  take  especial  pleasure  in  dedicating  this,  the  most  strongly  charac- 
terized race  of  its  group,  to  its  collector  Mrs.  Herbert  H.  Smith,  whose 
work  in  Brazil,  Mexico,  and  Colombia  has  added  so  greatly  to  our  knowledge 
of  the  bird-life  of  tropical  America. 
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Chlorospingus  albitempora  nigriceps  subsp.  nov. 

Char,  subsp. —  Most  nearly  related  to  Chlorospingus  albitempora  venezuelanuM 
(Bed.)  of  Venezuela,  but  throat  paler  fulvous  and  with  no  postocular  mark. 

Type.—  yio.  109326,  Am.  Mus.  Nat.  Hist.,  ad.  9,  Miraflores,  alt.  6800  ft., 
Central  Andes,  east  of  Palmira,  Cauca,  Colombia,  April  29,  1911;  Frank  M.  Chap- 
man.   Wing,  65;  tail,  60;  tarsus,  19;  culmen,  11  mm. 

Remarks, —  In  addition  to  the  type  Mr.  Fuertes  secured  a  male  (coll. 
L.  A.  F:,  No.  2398)  at  the  same  locality,  while  Allen  and  Miller  secured 
specimens  in  the  Central  Andes  at  the  following  localities:  above  Salento, 
alt.  9000  ft.,  one;  Rio  Toch^,  alt.,  6800  ft.,  four;  El  Eden  above  Ibague,  alt. 
8300  ft.,  two.  The  form  therefore  occurs  on  both  slopes  of  the  Central 
range. 

Although  in  color  this  bird  is  separated  from  its  nearest  ally  only  by  the 
absence  of  the  white  postocular  mark,  the  facts  in  regard  to  its  distribution 
strongly  suggest  its  specific  distinctness,  the  range  of  albitempora  extending 
from  Bolivia  to  Costa  Rica  and  Venezuela.  Our  collection  contains  s|>eci- 
mens  from  all  these  regions  but  none  is  without  the  postocular  mark. 
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Article  XVII.— BRACHYOSTRACON,  A  NEW  GENUS  OF 

GLYPTODONTS  FROM  MEXICO. 

By  Barnum  Brown. 

Plates  XIII-XVIII. 

* 

While  travelling  in  Mexico  in  1910  the  writer  examined  a  deposit  of 
early  Pleistocene?  age  fairly  rich  in  vertebrate  remains  near  the  town  of 
Ameca  in  the  state  of  Jalisco. 

The  Ameca  River  valley  at  this  point  is  enclosed  by  moderately  high 
mountains  at  the  base  of  which,  on  either  side  of  the  river,  Post  Tertiary 
sediments  are  exposed  in  terraces  to  a  height  of  two  hundred  feet. 

The  escarpments,  of  limited  extent,  are  composed  chiefly  of  volcanic 
ash,  rhyolitic  debris  and  gravel  with  an  admixture  of  diatomaceous  clay 
having  the  appearance  of  a  river  sediment.  Apparently  the  outlet  of  the 
valley  was  obstructed  during  Pleistocene  times  when  a  shallow  lake  was 
formed  over  a  considerable  part  of  the  valley. 

Fresh  water  shells,  fish  teeth  and  bones,  and  turtle  shells  were  found  in 
situ  in  the  highest  clay  strata  but  vertebrate  remains  were  chiefly  found  in 
the  gravels.    Many  of  these  remains  are  identifiable  only  as  to  families. 

Invertehraiea. 
VcUvata  and  Amnicola. 

Fish. 

Siluroids,  spines  and  jaws. 

Cyprinidae,  pharyngeal  teeth,  vertebrae  and  bones 

MammaU 

Sciuridae,  teeth. 

GeomyidaB,  teeth. 

CricetidiB,  jaw. 

Machaerodont,  radius. 

EquuSf  sp.  teeth,  jaws  and  separate  bones. 

Elephas  columbif  tooth. 

Glyptodont,  complete  carapace  and  part  of  skeleton. 

The  Glyptodont  is  of  chief  interest  as  it  forms  a  new  genus  and  establishes 
the  position  of  the  Mexican  representatives  of  this  order. 

During  the  excavation  for  a  drainage  canal  in  the  valley  of  Mexico  in 
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1869?  two  nearly  complete  carapaces  of  Glyptodonts  were  found  near 
Tequixquiac  one  of  which  is  preserved  in  the  National  Museum  of  Natural 
History,  the  other  in  the  National  School  of  Engineers  in  Mexico  City. 

In  1874  two  civil  engineers,  Senors  J.  N.  Cuatdparo  and  Santiago 
Ramirez,  described  ^  the  specimen  now  in  the  Museum  of  Natural  History, 
giving  to  it  the  name  Glypfodon  mexicanus.  No  reference  is  made  to  this 
publication  in  Hay's  'Bibliography'  or  in  the  'Zoological  Record,'  so  far 
as  I  can  find. 

In  1884  Professor  E.  D.  Cope,*  referred  to  these  specimens  as  pertaining 
to  a  species  indeterminate  and  attributed  the  first  mention  to  Dr.  Mariano 
Barcena,'  who  simply  mentions  the  specimens  and  their  occurrence  with 
other  bones. 

In  1903  in  an  article  on  the  fossil  fauna  of  the  valley  of  Mexico,  Dr. 
Manuel  M.  Villada  ^  mentions  the  carapace  and  gives  a  faulty  mechanical 
drawing  of  the  one  in  the  National  Museum  collection,  a  delineation  in 
which  the  i>eriphery  of  each  plate  is  round,  obviously  an  incorrect  drawing. 

The  original  description  of  the  species  (Joe,  cit)  was  based  on  a  nearly 
complete  carapace,  skull,  and  sacrum  and  is  accompanied  by  a  restoration. 
In  this  restoration  the  carapace  is  reversed,  end  for  end,  and  the  delineation 
is  very  faulty  giving  an  incorrect  reproduction  of  the  sculpturing.  The 
border  plates  where  missing  are  restored  in  approximately  uniform  size  and 
pattern  while  a  solid  caudal  sheath  has  been  supplied,  apparently  without 
existence  as  it  is  not  mentioned  in  the  description. 

The  description  though  meager  and  insufficient  serves  to  establish  the 
validity  of  the  species. 

Through  the  courtesy  of  Doctor  Jose  G.  Aguilera,  Director  of  the 
Instituto  Geologico,  I  was  able  to  make  notes  and  photograph  the  carapace 
of  the  type  specimen  in  the  National  Museum  of  Natural  History.  I  am 
further  indebted  to  Dr.  Aguilera  for  the  accompanying  beautiful  photo- 
graphs of  this  specimen  (Plates  XIII-XV),  which  are  the  first  published 
and  introduced  here  for  comparison.  Neither  skull  nor  sacrum  are  ex- 
hibited with  it  at  present  and  I  am  informed  that  those  parts  have  been 
lost. 

The  original  description  and  these  new  photographs  show  at  once  that 
it  belongs  to  the  genus  herein  described  though  a  distinct  species. 

It  is  distinguislied  from  the  following  species  by  the  form  of  the  anterior 
premolars  which  are  more  distinctly  molariform;    central  figure  of  plates 
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larger;  transverse  rows  not  continued  as  far  beyond  the  border  and  the 
more  firmly  united ;  border  plates  larger  and  more  pendant. 

In  the  order,  Glyptodontia,  the  pattern  of  the  teeth  in  the  upper  series 
is  quite  faithfully  reproduced  in  opposing  teeth  of  the  lower  series. 

Where  they  have  become  molariform  the  anterior  faces  of  the  upper 
teeth  present  a  plane  at  right  angles  or  slightly  oblique  to  the  longitudinal 
axis  while  the  posterior  face  is  curved. 

The  lower  teeth  are  reversed,  with  anterior  faces  curved  or  obtusely 
angulate;  posterior  faces  plane  or  rounded  and  directed  at  right  angles  or 
oblique  to  the  longitudinal  axis  according  to  the  position  in  the  series. 

The  obliquity  of  the  plane  face  in  both  upper  and  lower  teeth  in- 
creases, going  forward  in  the  series  through  molars  and  premolars. 

In  the  earliest  known  Glyptodonts,  Propalwohoplophorus,  and  allied 
genera  from  the  Santa  Cruz  (Miocene),  the  first  premolars  are  cylinders; 
second  compressed  cylindroid;  third  faintly  trilobate;  fourth  distinctly 
trilobate  and  molariform. 

In  the  later  genera,  Glyptodon,  Panochtus,  and  Sclerocalyptus  (Hop^ 
lophorus)  of  the  Pampean  (Pleistocene)  the  premolars  have  all  become 
molariform  with  trilobate  condition  of  first  premolar,  most  pronounced  in 
the  genus  Glyptodon. 

In  Plohophorus  from  Monte  Hermosa  (Pliocene)  the  first  premolar 
retains  the  primitive  cylindrical  form  while  the  second  premolar  shows 
tripartite  divbion  only  on  one  side. 

According  to  these  relations,  determined  by  a  comparative  study  of 
skulls  representing  most  of  the  South  American  genera,  I  have  placed  the 
loose  teeth  of  the  following  described  species  in  their  respective  positions 
checking  the  location  by  the  length  and  curve  of  each  tooth.  Future 
discoveries  may  show  that  I  have  confused  the  position  of  premolars  but 
the  true  molars  follow  in  perfect  sequence. 

Brachyostracon  cylindricus  gen.  et  sp.  nov. 

Type  of  genus  and  species:  No.  15548,  Am.  Mas.  Coll.,  a  complete  carapace, 
cephalic  plates,  atlaS;  hyoids,  several  ribs,  a  chevron  and  20  separate  teeth. 

Generic  and  specific  characters.  Carapace  shorter  than  wide,  outside  measure- 
ment from  border  to  border.  A  prominent  hump  above  the  sacrum  divides  the 
carapace  into  a  short  posterior  and  a  long  anterior  part.  Posterior  end  of  carapace 
back  of  pelvis  short  and  recurved  upward.  Anterior  end  greatly  decurved  and  lower 
than  posterior  end.  Anterior  lateral  border  of  carapace  without  forward  extension. 
Plates  of  carapace  inside  of  border  with  a  round  central  figure  surrounded  by  a  single 
row,  composed  of  from  eight  to  twelve  marginal  i)olygonal  figures.  Border  plates 
pendant.  Anterior  premolars  cylindroid.  Vaso-dentine  ridges  feebly  branched. 
Sacrum  and  posterior  lumbars  fused  in  a  long  tube  composed  of  sixteen  vertebrae. 
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Teeth, —  The  teeth  of  Brachyostracon  cylindricus  in  size  and  length  are 
equal  to  those  of  Glyptodon,  They  increase  in  size  from  the  anterior  end 
of  both  series  up  to  the  fifth.  The  fifth  and  sixth  are  equal  and  largest. 
The  seventh  is  smaller  than  the  sixth  and  the  eighth  is  distinctly  smallest 
of  the  true  molars.  The  last  molar  in  the  lower  series  is  considerably  larger 
than  the  opposing  tooth  of  the  upper  series. 

A  Vaso-dentine  ridge  within  the  dentine  subdivides  with  faint  ramifica- 
tions according  to  the  lobation  of  each  tooth. 

The  teeth  preserved  are,  as  I  place  them,  L.  2, 3, 4^  5,  6,  7, 8,  R.  4,  5, 6, 8; 
L.  5,  6,  7>  8,  R.  1,  2i  6,  7,  8t 

In  the  serial  outlines  (Figs.  1  and  2)  teeth  from  the  right  upper  side 
have  been  transposed  to  the  left,  and  from  the  right  lower  to  the  left 
lower,  in  order  to  complete  each  series  as  far  as  possible. 


7  6  5  4 

Fig.   1.     Brachyo$tracon  cylindricu*.     Left  upper  series,  first  molar  absent. 


Fig.    2.      Brachyostracon  cylindricus. 
posed,  third  and  fourth  absent 


2  1 

L3ft  lower  series,  first  and  second  teeth  trans- 


In  the  upper  series  all  premolars  present  are  distinctly  trilobate  but  the 
second  and  third  are  considerably  smaller  than  succeeding  teeth  with  outer 
sulci  shallow. 

In  the  lower  series  the  first  premolar  takes  the  form  of  a  compressed, 
elongate  cylinder.  A  shallow  sulcus  impresses  the  posterior  half  of  the 
outer  border  but  the  tooth  is  in  no  sense  lobate. 

The  second  premolar  is  distinguished  b}'  a  wide  deep  sulcus  on  the  outer 
face  and  a  sharp  prismatic  column  on  the  inner  middle  face,  flanked  on 
either  side  by  faint  sulci,  so  that  in  a  manner  the  grinding  surface  is  trilobate 
on  the  inner  half  and  bilobate  on  the  outer  half. 

The  last  molar  is  smaller  than  preceding  molars  and  the  posterior  face 
of  the  last  lobe  is  marked  bv  a  faint  vertical  sulcus. 

The  above  characters  at  once  distinguish  this  from  described  species. 
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They  mark  a  stage  of  tooth  development  less  progressive  than  in  Glyptodan, 
Panochiua  or  Sclcrocalyptus  (Hoplophorus)  and  comparable  to  that  of 
Plohophorus, 

The  teeth  of  Brachyostracon  (filyptodon)  mexicanus  (loc.  cit.,  pp.  358-59) 
are  all  said  to  be  trilobate  but  with  lobation  less  marked  in  anterior  teeth, 
a  character  that  distinguishes  it  from  the  present  species. 

The  measurements  given  by  Cuatdparo  and  Ramirez,  partly  borne  out 
by  the  projected  outline  of  the  skull,  are  most  remarkable.  As  described 
this  skull  differs  from  the  usual  Glyptodont  form  chiefly  in  extreme  elonga- 
tion of  the  facial  portion,  similar  to  that  of  Eutatus,  in  the  angulation  of  the 
lower  jaw,  and  in  the  position  of  the  teeth  in  the  lower  jaw.  According  to 
measurements  and  outline  all  teeth  in  the  lower  jaw  are  visible  from  the 
side  whereas  in  Glyptodon  only  the  anterior  four,  and  a  half  of  the  fifth,  are 
visible.  In  Panochtus,  Sclcrocalyptus  (Hoplophorus) ,  and  Plohophorus  six 
of  the  anterior  teeth  are  visible.  If  these  measurements  are  correct  and  the 
skull  was  associated  with  the  carapace  described,  Brachyostracon  (Glyptodon) 
mexicanus  and  Brachyostracon  cylindricus  represent  not  only  a  new  genus  but 
a  new  family  of  Glyptodon ts. 

The  carapace  in  the  Mexican  Glyptodonts  is  distinctive,  being  peculiarly 
short  and  high  with  a  greater  width  than  length  measured  from  border  to 
border  over  the  carapace.  Near  the  lateral  border  vertical  and  horizontal 
rows  of  plates  are  defined  but  over  the  greater  part  of  the  carapace  the  rows 
are  broken. 

In  the  carapace  of  the  primitive  Miocene  genus  PropalcBohoplophorus 
and  in  the  Pliocene  genus  Glyptotherium  the  plates  are  disposed  in  trans- 
verse rows  from  border  to  border. 

Ih  the  more  specialized  later  genera,  Panochtus  and  Plohophorus,  the 
rows  are  retained  near  the  border  but  are  broken  a  short  distance  within 
the  border  thereby  increasing  the  solidity  of  the  carapace. 

In  the  highly  specialized  genera  there  is  a  greater  div<;rsity  of  pattern. 
Lydekker  ^  has  noted  this  great  diversity  of  pattern  in  plates  fiom  the  same 
carapace,  their  various  gradations  and  individual  differences^  in  the  genus 
Glyptodon. 

The  complete  carapace  of  Brachyostracon  still  further  exemplifies  this 
variety  and  shows  the  impossibility  of  establishing  valid  species  on  single 
plates. 

Carapace. —  The  form  of  the  carapace  (Plate  XVI)  is  ellipsoidal  in 
outline  and  robust,  as  in  Glyptodon,  but  much  shorter  with  postero-superior 
border  recurved  and  high;  anterior  portion  long,  decurved  and  low. 
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A  convex  hump  above  the  sacrum  reaches  its  highest  point  above  the 
ilia  and  divides  the  carapace  in  two  parts.  This  is  also  true  of  Panochtus 
and  Dnrdirurus,  but  in  these  genera  the  part  anterior  to  the  hump  is  shortest 
whereas  in  Brachyosiracon  it  is  much  longer. 

Plates  from  widely  separated  parts  of  the  carapace  show  a  great  variety 
in  external  sculpturing  but  all  are  characterised  by  a  central,  rounded 
figure  surrounded  by  a  single  row  of  polygonal  figures  which  vary  from  8  to 
12  in  number. 

The  plates  are  quadrilateral,  pentagonal  and  hexagonal,  the  form  being 
determined  by  the  number  of  adjoining  plates  in  contact.  Near  the  lateral 
border,  where  vertical  and  lateral  rows  are  well  defined,  they  are  quadrilateral 
with  central  figures  large,  peripheral  figures  small  and  not  well  defined. 
Some  distance  within  the  border  where  vertical  rows  are  not  defined  the 
plates  are  pentagonal  or  hexagonal. 

The  central  figure  in  each  plate  is  flat  or  slightly  excavated  except  near 
the  border  of  the  carapace  where  it  is  slightly  raised,  convex,  and  so  large 
as  to  nearly  or  quite  cover  the  whole  plate. 

Toward  the  top  of  the  carapace  the  plates  are  so  thoroughly  united  that 
the  peripheral  border  figures  of  adjoining  plates  fuse  across  the  sutures 
forming  pentagonal  figures  nearly  as  large  as  the  central  figure  of  each  plate. 

The  border  plates  (Plates  XVI,  XVII,  XVIII)  are  pendant  and  vary 
in  form  and  size  in  different  positions.  Five  plates  in  the  middle  of  the 
lateral  border  project  scarcely  at  all.  Posteriorly  they  gradually  increase 
in  size,  becoming  very  pointed.  As  the  line  of  the  posterior  border  rises 
they  become  less  projecting  but  more  massive  reaching  the  greatest  size 
and  thickness  on  the  reflexed  superior  surface. 

Anterior  to  the  lateral  center  the  border  plates  increase  in  size  but  never 
reach  the  size  of  the  posterior  ones. 

Several  loose  plates  are  preserved  from  between  the  carapace  and  the 
head  shield ;  four  of  these  are  long,  finger-like  points  similar  to  those  in  the 
first  row  of  the  head  shield  in  Glyptodon  figured  by  Lydekker  {loc.  cit, 
PI.  V,  a).  Twenty-four  others  composed  a  part  of  the  succeeding  rows 
of  the  head  shield.  They  are  of  irregular  form  and  thin  without  border 
markings. 

Atlas. —  The  atlas  is  of  the  same  general  form  and  proportion  as  in  Glypto- 
don  but  a  third  smaller  with  articular  surfaces  for  the  axis  actually  and 
relatively  larger.  The  vertebrarterial  canal  is  twice  the  size  of  that  Glypto- 
don and  the  spinous  process  is  entirely  obsolete. 

The  ribs  and  anterior  chevron  show  no  characters  bv  which  thcv  can 
be  distinguished  from  Glyptodon. 

Pclris. —  The  sacro-lumbar  tui)e  (Figs.  3  and  4)  is  composed  of  10  verte- 
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Summary. — ^From  the  known  characters  of  the  internal  skeleton  Brachy- 
ostracon  appears  to  be  related  to  the  family  Sclerocalyptidse  chiefly  in  the 
development  of  the  teeth,  in  the  elongate  skull  assigned  to  it  and  described 
by  Cuat^paro  and  Ramirez,  and  in  the  general  development  of  the  pelvis. 
Some  characters  of  the  exoskeleton,  as  the  lack  of  a  lateral  anterior  pro- 
longation of  the  carapace  and  the  disposition  of  known  head  shield  plates 
in  rows,  indicate  an  affinity  to  the  family  Glyptodontidse. 

Measurements  of  carapace. 

Greatest  length  Greatest  width  border  to  border 

Brachyostracon  cylindrictis  1 .  72  meters  2 .  44  meteni 

B.  (Glyptodon)  mexicanus  1.83      "  2.40      " 


GLYPTODONTIA. 

In  all  members  of  this  suborder  the  endoskeleton  is  modified  for  the 
support  of  a  highly  complex  exoskeleton  in  which  striking  characters  of 
generic  importance  are  present.  But  the  tail  sheath,  usually  made  the 
chief  basis  of  distinction,  does  not  show  characters  of  greater  value  in 
classification  than  any  other  part  of  the  skeleton. 

The  order  is  separated  at  present  into  three  families,  the  genera  of  which 
share  many  characters  in  common,  chiefly  of  the  exoskeleton.  Were  the 
endoskeletons  as  well  known  less  difficulty  would  be  experienced  in  classifi- 
cation. Without  doubt  the  Glyptodontidae  and  Sclerocalyptidse  include 
genera  that  pertain  to  other  families  but  they  cannot  at  present  be  separated. 

In  the  following  key  I  have  given  the  chief  characters  by  which  the  known 
genera  are  distinguished,  omitting  those  of  doubtful  standing. 

(A)   GLTPTODONTIDiE. 

Glyptodon.  Head  truncated  with  nasals  short  and  small.  Teeth  trilobate 
throughout  with  vaso-dentine  markedly  branched.  Humerus  without  entepicondy- 
lar  foramen.  Manus  with  four  digits.  Pes  with  five  digits.  Pubis  comparatively 
small  with  cross-bars  united  by  cartilage.  Head  shield  plates  separate.  Carapace 
large,  robust  and  nearly  spherical,  without  anterior  lateral  prolongation.  Caudal 
sheath  short  and  conical,  composed  of  9-10  rings  with  distal  plates  of  each  ring  large 
and  tuberculate. 

Argentina  and  Bra-  il ;  Pleistocene. 

Glyptotherium.  Pubis  greatly  reduced,  cross-bar  vestigeal  or  absent.  Carapace 
medium-sized  and  elongate,  without  anterior  prolongation.  Plates  in  transverse 
rows.  Caudal  sheath  composed  of  7  movable  rings  and  a  tube  of  4  fused  rings^ 
distal  rows  in  each  ring  slightly  elevated. 

Texas;    Pliocene. 
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Propalaohoplophorus.  PremaxiUaries  with  vestigeal  teeth.  Anterior  premolars 
simple  cylinders.  Sacrum  composed  of  7  or  8  vertebrae.  Pubis  small,  cross-bar 
small  or  absent.  Manus  and  pes  with  five  digits.  Head  shield  plates  separate 
Carapace  small,  without  marked  anterior  lateral  prolongation.  Plates  in  transverse 
rows.  Caudal  sheath  composed  of  5  or  6  rings  and  a  terminal  tube  of  two  rings 
closed  by  a  single  plate. 

Santa  Crux  of  Patagonia;  Miocene. 

Cochlops.  Skull  and  teeth  similar  to  Propalceohoplophorus.  Head  shield  plates 
separate  but  smaller,  thicker  and  more  nimierous  than  in  PropalcBohoplopharus, 
Carapace  small,  plates  rough  and  punctate,  with  a  wide  transverse  band  near  the 
middle,  and  some  over  pelvis  tuberculate. 

Santa  Cruz  of  Patagonia;  Miocene. 

Eucinepdtus.  Head  shield  composed  of  11-15  plates  codssified,  with  suture  lines 
raised  and  no  sculptural  pattern.  Carapace  medium-sized  with  plates  marked  as  in 
PropalcBokoplophorus,  but  with  central  figure  not  elevated  and  border  plates  non- 
serrate. 

Santa  Cruz  of  Patagonia;  Miocene. 

NeoQwracophoTus,  Anterior  premolar  of  lower  jaw  smaU  and  conical.  Cara- 
pace medium-sized.  Plates  small,  thick  and  united  by  tissue,  only  the  central  ele- 
vated figure  surrounded  by  plane  surface.  Caudal  sheath  composed  of  rings  as 
in  Glyptodon. 

Argentina;  Pleistocene. 


(B)  SCLEROGALTPTIDJB. 

Sderocalyptus  (Hoplopharus).  Anterior  teeth  elliptical.  Carapace  medium 
sized,  long,  straight  and  cylindrical  with  anterior  lateral  prolongation.  Manus  and 
pes  with  four  digits.  Plates  large,  with  central  figure  very  large  and  peripheral 
figures  small.  Caudal  sheath  composed  of  5?  anterior  movable  rings  and  a  long 
tube  ornamented  with  elliptical  figures. 

Argentina  and  Brazil;  Pleistocene. 

Lomaphorus.  First  anterior  premolars  in  each  jaw  cylindrical.  Carapace 
medium-sized  and  elongate  with  anterior  lateral  prolongation.  Plates  with  large 
round  central  figure  surrounded  by  single  row  of  polygonal  figures.  Caudal  sheath 
composed  of  3  or  4  rings,  terminal  tube  short  and  wide. 

Argentina;  Pleistocene. 

Panochtus.  First  lower  premolar  an  elongate  ellipse,  perpendicular  angles  presen  t . 
Manus  and  pes  with  four  digits.  Carapace  largest  of  order,  an  elongate  oval  with 
anterior  lateral  prolongation.  Dorsal  region  raised  above  pelvis  in  a  hump.  Plates 
marked  by  polygonal  figures  of  equal  size  and  complete;  central  figure  sometimes 
present.  Caudal  sheath  with  six  rings  and  a  long  flattened  tube  ornamented  with 
tubercles. 

Argentina;  Pleistocene. 

Plohophorus.  Carapace  medium-sized  with  anterior  lateral  prolongat  ion .  Plates 
thin  with  central  figure  surrounded  by  two  lines  of  peripheral  figures.  Caudal 
sheath  terminating  in  a  cylindrical  tube. 

Argentina  (Araucanian  formation);   Pliocene. 

PalcBohoplophorus.    Carapace  medium-sized.    Plates  with  large  central  figures 
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surrounded  by  two  lines  and  a  third  incomplete  line  of  peripheral  figures.  Caudal 
sheath  with  27  movable  rings  and  a  conical  elliptical  tube  as  in  Sderocalypttia. 

Argentina  (Patagonia  formation) ;  Miocene. 

Brachyostracon.  Two  anterior  lower  premolars  elliptical,  vaso-dentine  ridges 
feebly  branched,  sacrum  composed  of  16  vertebrae;  4  imited  with  ilia  and  2  imited 
with  ischia.  Pubis  large  and  cross-bar  massive.  Carapace  large  and  elliptical; 
a  prominent  medium  hump  divides  it  into  a  short  posterior  recurved  and  a  long 
anterior  decurved  end.  Plates  of  carapace  inside  of  border  with  round  central 
figure  surrounded  by  single  row  of  eight  to  twelve  peripheral  figures. 


(C)      DcEDICURIDiB. 

Neuryuru8,  Anterior  premolars  small  and  elliptical.  Carapace  medium  to 
large  size.  Plates  of  carapace  small  and  disposed  in  transverse  rows;  surface  ele- 
vated in  center  and  pitted,  without  figures  Caudal  sheath  ending  in  long  depressed 
tube  composed  of  plates  similar  to  those  of  carapace  excepting  on  lateral  face  when 
plates  are  elliptical  and  large. 

Argentina,  Miocene;   Brazil,  Pleistocene. 

Dcedicurus.  Head  convex  as  in  Panochtua  and  orbit  completely  enclosed  by 
bony  ring.  First  premolars  smaller  than  succeeding  teeth  and  semi-elliptical. 
Humerus  with  entepicondylar  foramen.  Manus  with  three  functional  digits.  Pes 
wi th  four  digits.  Head  shield  formed  of  small  plates  not  suturally  united.  Carapace 
large,  with  anterior  lateral  prolongation.  Plates  polygonal,  no  figureS;  pitted,  and 
convex  or  plane  with  three  or  five  large  openings  on  surface.  Caudal  sheath  a  large 
tube,  very  long,  depressed  and  thickened  transversely  at  the  end  where  it  is  oma* 
mented  with  large  spines. 

Argentina  and  Uruguay;  Pleistocene. 
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Article  XVIII.—  NOTES  ON  CUBAN  FISHES. 

By  John  Treadwell  Nichols. 

I.    A  SMALL  Fresh-water  Collection  made  by  Mr.  Barnum  Brown 

IN  1911. 

Mr.  Baraum  Brown  writes:  "While  collecting  fossils  in  the  Province  of 
Santa  Clara,  Cuba,  in  1911,  my  work  took  me  to  Bafios  de  Ciego,  Montcro, 
30  miles  north  of  Cienfuegos.  Here  occur  three  hot  springs  having  a 
temperature  respectively  of  93j,  96f  and  99^  degrees  Fahrenheit.  These 
springs  are  grouped  close  together,  not  more  than  20  yards  apart  and 
about  200  yards  from  the  Analla  River  into  which  they  drain.  The  springs 
of  93^  and  96|  degrees  temperature  are  walled  in  and  the  latter  is  surrounded 
by  a  hotel.  The  one  of  99^  degrees  temperature  is  of  largest  volume  and 
has  direct  communication  with  the  river.  In  this  spring  as  well  as  in  the 
drainage  water  of  the  other  springs  and  the  cold  water  of  the  river,  I  found 
a  great  many  fishes,  mostly  viviparous. 

"The  following  specie?  have  been  identified  from  the  spring: 

Symbranchtu  marmoratuB  Bloch. 
Gamburia  pundicuLaia  Poey. 
Glaridichthys  falcaius  Eigcmmann. 
Girardinus  matallicus  Poey. 
Pcecilia  rittaia  Guichenot. 
Heras  tetracanihus  (Cuv.  &  VaL). 

Of  these  the  eel4ike  Symbranchui  marmoraiui  was  found  only  in  the  br/t 
spring.  The  other  species  so  far  as  I  was  able  to  chserve,  were  comtaon  to 
both  the  cold  water  of  the  river  and  that  of  the  hot  springs,  and  it  teemed 
evident  that  they,  in  part  at  least,  followed  up  from  the  cM  river  wuter 
through  the  drainage  of  the  hot  springs,  beooming  acdinmted  by  degrees, 
untfl  they  were  finally  able  to  live  in  the  hottest  water,  37^  Centignufe, 
approsamately  that  of  blood  temperature. 

"  I  was  curious  to  know  if  it  were  possible  for  these  fiisfaes  to  li%'e  equally 
well  in  the  hot  spring  water  of  99^  degrees  temperature  and  tbe  river  wzU;r 
of  60^  temperature  without  first  going  tfaroogb  a  process  of  Mfx^mMtizAtMm^ 
so  conducted  a  number  of  experiments.  It  was  quite  evitkot  that  &Im;« 
could  gradually  come  from  the  cold  water  into  that  of  the  hfAtM»t  tempera^ 
ture,  so  I  took  a  number  from  the  hot  spring,  carefully  calduog  them  io  a 
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net  so  as  to  avoid  injury  and  placed  some  in  river  water  and  others  in  water 
from  the  other  springs.  Those  placed  in  water  of  93j  degrees  temperature 
seemed  to  live  in  it  as  well  as  in  that  of  99^  degrees,  but  of  those  placed  in 
river  water,  out  of  eleven  fishes,  nine  died  within  ten  minutes.  The  other 
two  lived. 

"This  experiment  was  repeated  several  times  with  similar  results;  more 
than  two  thirds  failing  to  resist  the  sudden  change  of  temperature. 

"  I  am  unable  to  tell  whether  those  used  in  the  experiments  were  Gam- 
biisia  punctictdata,  Glaridichthys  falcaitis,  Girardirma  metcdlicus,  or  Pcedlia 
viUaia  but  probably  they  were  mostly  the  latter  genus  and  species,  as  this 
form  was  most  abundant  in  the  Chapapote  spring. 

"  While  living  in  the  hotel  during  a  heavy  storm  the  Analla  River  over- 
flowed, sending  a  branch  across  this  Chapapote  spring.  The  following 
day  we  pumped  out  the  water  finding  a  great  many  viviparous  fishes, 
probably  all  of  the  four  determined  small  species  and  a  number  of  viajecos, 
Heros  tetracanihus.  Evidently  they  had  all  become  acclimated  to  the  hot 
water  during  the  time  of  this  overflow." 

Besides  the  species  he  mentions,  Mr.  Brown's  collection  contains  two 
species  which  were  not  found  in  the  warm  spring  he  is  discussing,  Gambtma 
punctata,  Poey,  of  which  he  obtained  two  from  the  Rio  Analla  and  several 
from  a  tributary  of  the  Zaza.  and  Glaridichthys  torralbasi  Eigenmann,  of 
which  he  secured  one  s|>ecimen  from  the  latter  locality. 

II.    Market  and  other  Fishes,  including  two  New  Species,  observed 

IN  1912. 

The  following  annotated  list,  including  notes  on  two  hitherto  unde- 
scribed  species,  is  of  the  fishes  observed  in  Cuba  during  a  short  stay  about 
March  1,  1912.  It  is  based  largely  on  those  seen  in  the  markets  but,  with 
due  allowance  for  this  fact,  should  give  some  idea  of  the  rich  Cuban 
marine  fauna  at  that  season  and  be  of  service  to  students  of  Cuban  fishes. 
It  should  also  have  economic  interest. 

From  February  21  to  March  2,  and  again  from  March  7  to  9,  the  writer 
was  in  or  near  Havana,  examining  the  markets  and  doing  a  very  little 
independent  collecting;  March  3  at  Matanzas,  March  5  at  Aguada  in 
Sta.  Clara  Province,  and  March  6  and  7  at  Cienfuegos. 

Dasyatid^e. 

1.    Dasyatis  sp. 

One  seen  gliding  over  the  bottom  at  Marianao.  One  or  two  small  ones 
cut  up  for  sale  in  the  Havana  market,  March  8  and  9. 
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LepisosteidjE. 

2.  Lepisosteus  tristOBChuB  (Block  &  Schneider). 

Several  specimens  of  the  Cuban  garpike  were  taken  for  me  from  the 
Anabana  River  at  Aguada  by  Dr.  Carlos  M.  Campos,  March  5,  the  largest 
about  three  feet  long.  Some  of  them  were  full  of  developed  eggs.  The 
species  is  considered  identical  with  the  alligator  gar  from  the  Mississippi 
and  these  Cuban  specimens  resembled  it  in  their  robust  bodies,  sculptured 
scales  and  arrangement  of  teeth,  differing  markedly  in  these  respects  from 
i.  platostomus.  They  were  browner,  i.  e,,  less  greenish,  and  smaller  than 
alligator  gars  from  Mississippi  in  the  museum  collections,  and  unspotted, 
whereas  these  Mississippi  fish  have  spots  on  the  posterior  fins. 

Anguillid^. 

3.  Anguilla  chryssrpa  (Rafinesque). 
Not  uncommon  in  the  Havana  market. 

MimJESIDJE. 

4.  Lycodontis  funebris  (Ranzani). 

One  small  specimen  in  the  Havana  market.  The  dealer  from  whom  I 
bought  it  had  probably  laid  it  out  for  me,  as  he  said  it  was  poisonous,  and 
knew  I  wanted  it  for  a  museum  specimen. 

Elopid^. 

5.  Tarpon  atlanticus  (Cuv.  &  VaL). 

This  fish,  which  I  believe  is  seldom  eaten  by  the  sportsmen  who  captiure 
it  in  Florida,  was  seen  once  or  twice  in  the  Havana  market. 
G.    Elops  saurus  Linn. 

Common  in  the  markets. 

ALBUUD.E. 

7.     Albula  vulpes  (Linn.). 

Not  uncommon  in  the  Havana  market. 

Clupeid^. 

S.     Clupanodon  pseudohiBpanicus  (Poey). 
Abundant  in  the  Havana  market. 
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9.  Sardinella  sardina  {Poey). 
Abundant  in  the  Havana  market. 

10.  Sardinella  macrophthalmus  {Ranzani): 

Tolerably  common  in  the  Havana  market.     A  fisherman  was  seen 
catching  them  with  small  hook  and  fine  line,* Havana  Harbor,  February  25. 

11.  Opisthonema  oglinum  {Le  Sueur). 
Common  in  the  Havana  market. 

ENGRAULIDIDiG. 

12.  Stolephorus  browni  (Gmelin), 
Abundant,  Havana  market,  etc. 

J 3.    Stolephorus  productus  (Poey). 
Common,  Havana  market,  etc. 

PcECILIIDiE. 

14.  RivulUB  marmoratUB  Poey. 
Common  in  brackish  water  at  Marianao. 

15.  Cyprinodon  variegatus  riyereiidi  (Poey). 
Common  at  Marianao. 

16.  GambuBia  puncticulata  Poey. 

Common  in  a  mangrove  grown  lagoon  at  Marianao. 

17.  PoBcilia  yittata  Guichenot. 

Abundant  in  brackish  water  at  Marianao.  A  little  ditch  which  ran  from 
the  mangrove  swamp  to  the  shore  was  alive  with  these  robust  active  fishes. 
It  is  interesting  to  find  them  in  waters  of  different  salinity  as  did  Mr.  Brown 
in  waters  of  different  temperature. 

EsOCIDiE. 

IS     Tylosurus  raphidoma  (Ranzani). 

Fishes  of  this  genus  were  common  in  the  markets;  a  small  specimen 
purchased  proved  of  this  species. 

Hemiramphid.*:. 

19.    Hemiramphus  brasiliensis  (Linn.). 
Tolerably  common  in  the  Havana  market. 


1912.1  Nichols,  Notes  on  Cvban  FUhea,  183 


SYNGNATHIDiE. 

20.    Siphostoma  torrei  n.  sp. 

The  type  and  only  specimen  obtained,  No.  3359,  American  Museum  of  Natural 
History,  was  taken  in  brackish  water  close  to  the  wall  along  the  San  Juan  River  in 
the  city  of  Matanzas,  March  3.  It  is  a  9  150  mm.  long  to  base  of  caudal.  Head  5 
times  in  this  measure.  Depth  3.8  in  head.  Snout  1.6,  eye  8.2  Postorbital  part 
of  head  3.4.  Snout  slender.  Tail  equal  to  trunk  without  head.  Ridges  on  head 
low,  those  on  body  distinct,  moderate.  19  +  23  rings.  Dorsal  on  2)  +  6,  low,  with 
about  42  rays.  Color  in  spirits  mottled  brownish,  whiter  on  the  back,  with  a  narrow 
silvery  streak  on  the  flanks,  nmning  almost  the  entire  length  of  the  trunk. 

The  ring  formula  separates  this  species  from  other  members  of  the  genus 
with  the  exception  of  Siphost  oma  poeyi  Jordan  &  Evermann,  from  which 
it  differs  in  the  higher  dorsal  count  and  minor  characters.     In  naming  it 


Fig.   1.      Siphoftoma  torrei  n.  sp. 

for  Dr.  Carlos  De  La  Torre,  formerly  of  Matanzas,  the  type  locality,  now 
of  the  University  of  Havana,  the  writer  ventures  to  hope  that  this  paper 
may  be  of  some  slight  service  to  Dr.  De  La  Torre  in  the  thorough  study  of 
Cuban  fishes  he  is  undertaking. 

Atherinid^. 

21.  Atherina  stipes  Midler  &  Troschel  [Atherina  laiiceps  Poey]. 

Used  salted  for  bait  at  Marianao,  where  I  was  told  they  were  eaten  fresh. 

MUGILIDiE. 

22.  Mugil  gaimardianus  Desmarest. 

This  genus  was  common  in  the  markets,  and  young  were  taken  at  Mari- 
anao. Those  identified  belonged  to  this  species,  which  was  probably  not 
the  only  one  present. 
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SPHYIL£NIDiE. 

23.  Sphyrana  picuda  Block  &  Schneider. 

Small  specimens  were  seen  in  the  markets  several  times;  a  larger  one 
caught  by  fishermen  at  Marianao,  a  large  one  in  the  Cienfuegos  market. 
It  is  considered  one  of  the  four  most  poisonous  Cuban  fishes,  and  its  sale  is 
prohibited  in  Havana  and  Matanzas.  The  others  are  Caranx  lotus,  the  large 
Seriola,  and  Lycodontis  funebris.  It  is  said  that  by  no  means  all  the  fish  of 
these  species  are  poisonous  and  the  smaller  ones  are  safer.  The  symptoms 
are  sometimes  alimentary  disorders,  sometimes  skin  troubles.  The  cause 
is  not  known. 

24.  Sphyrnna  guachancho  Cuv.  &  Vol. 

A  much  prized  food  fish  very  abundant  in  the  markets. 

PoLYNEMIDiE. 

25.  Polydactylus  virginicus  (Linn,). 
A  few.    Havana  market. 

HoLOCENTRID-fi. 

26.  HolocentruB  ascensioniB  (Osbeck), 
Tolerably  common  in  the  Havana  market. 

27.  HolocentruB  coruscus  Poey. 

One  small  one  taken  in  a  pool  at  Marianao. 

MuLLIDiE. 

28.  Upeneus  maculatus  (Block). 

Several  small  ones  seen  in  the  Havana  market. 

SCOMBRID^. 

29.  Scomberomorus  regalis  (Block). 

Common  in  the  Havana  market.  Mostly  small  ones.  Not  in  very  good 
repute.     One  of  the  leading  fishermen  said  it  is  sometimes  poisonous. 

30.  Scomberomorus  cavalla  (Cur.  &  VaL). 
Abundant  in  the  Havana  market;   and  much  prized. 

31.  Acanthocybium  solandri  (Cur.  &  VaL). 

Seen  once  in  the  Havana  market  on  February  22;  two  or  three  large 
individuals. 
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Trichiurid.e. 

32.    Trichiurus  lepturus  Linn, 

One  in  the  Havana  market,  March  9,  called  "  sabe." 


CARANGIDiE. 

33.  Elagatis  bipinnulatus  ifiway  &  Gaimurd), 
One  in  the  Havana  market  March  8. 

34.  Trachuropi  crumenophthalmus  (Block). 

Abundant  in  the  Havana  market,  both  large  and  small  ones,  the  latter 
mixed  with  Clupeids  and  Gerrids,  the  Clupeids  forming  the  bulk  of,  and 
Clupanodon  pseudohispanicus  being  the  most  abundant  species  in  these 
mixtures. 

35.  Caranz  ruber  (Block). 

Under  the  Cuban  name  of  "  cibi,"  this  fish  and  Caranx  hartkolomm  are 
considered  unsafe  for  food  and  their  sale  in  the  Havana  market  prohibited. 
Yet  the  writer  has  two  specimens  selected  to  show  extremes  of  variation 
from  a  lot  averaging  about  8  inches  in  length  which  were  for  sale  there  March 
9.  The  larger  of  these  is  210  mm.  long  with  a  depth  of  3.5  in  length  to  notch 
of  caudal  fin;  the  other  200  mm.  with  depth  of  3.4.  They  are  thus  almost 
the  same  size  as  a  Caranx  bartkolorruBi  220  mm.  long  from  Cienfuegos,  and 
on  carefully  contrasting  them  with  this  specimen  they  show  the  distinguish- 
ing characters  of  the  two  species.  The  ruber  are  slightly  more  slender,  with 
more  graceful  lines,  their  lower  jaws  project  slightly  instead  of  being  slightly 
included,  their  gillrakers  are  closer  set,  more  slender  and  numerous,  32  in- 
stead of  20  on  the  lower  limb  of  the  arch.  The  peduncular  scutes  form  a 
lower  keel  posteriorly  and  appear  broader  anteriorly.  There  is  a  distinct 
black  band  diagonally  from  the  top  of  the  peduncle  backward  and  downward 
along  the  upper  margin  of  the  lower  caudal  lobe.  The  writer  has  not  seen 
this  mark  in  bartholomcei,  but  a  small  specimen  of  ruber  90  mm.  long  (depth 
to  notch  of  caudal  2.7)  from  the  Russell  J.  Coles,  Cape  Lookout  (North 
Carolina)  collections,  has  it  well  marked.  This  small  fish  has  the  recumbent 
dorsal  spine  somew^hat  better  developed  than  the  larger  ones,  which  yet 
have  evidence  of  it. 

36.  Caranz  bartholomfloi  Cuv.  &  Vol. 

A  specimen  220  mm.  long  from  the  Cienfuegos  market  has  the  depth  of 
body  in  length  to  notch  of  caudal  fin  3.1.  A  specimen  55  mm.  long  from 
the  Havana  market  February  26  has  this  same  measurement  2.3.  Four 
specimens  from  the  Russell  J.  Coles  collections  from  North  Carolina,  100 
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to  140  mm.  long,  have  it  about  2.5.  All  the  specimens  have  a  recumbent 
spine  at  the  front  of  the  spinous  dorsal,  which  is  small  and  concealed,  except 
in  the  55  mm.  one. 

37.  Caranx  hippos  (Linn,). 

Small  specimens  abundant  in  Havana  and  Cienfuegos  markets. 

38.  Caranz  crysos  {Mitchill), 

Three  specimens  were  found  in  the  Havana  market  March  8  and  9. 

Table  of  Variation. 

Length  of  fish  about  120  mm.  about  240  mm.  about  280  mm. 

Depth  to  notch  of             2.9                           3.3  3.5 

caudal 

Body  compressed  less  compressed  still  less  compressed 

Pectoral  length  equal  to  head  J  longer  than  head  more  than  \  longer 

than  head 

Scutes                                   51                                 46  45 

The  lesser  depth  and  greater  thickness  of  the  body  are  unquestionably 
age  characters. 

39.  Caranz  latus  Agassiz, 

Three  small  specimens  from  the  Havana  market  140  to  170  mm.  long, 
have  the  depth  2.6  to  2.7  in  length  to  notch  of  caudal  fin.  A  large  one  about 
950  mm.  long  seen  in  the  Cienfuegos  market  had  the  depth  3.5  in  this 
measure.  Caranx  fosieri  Cuv.  and  Val.  seems  after  all  to  he  the  adult  of 
Caranx  latus.  From  the  Hawaiian  "  ulua  "  this  species  differs  in  the  more 
rounded  forehead  outline,  fewer  vertical  fin  rays,  fewer  and  larger  scutes, 
and  more  abruptly  arched  lateral  line.  The  "ulua"  is  probably  Caranx 
l)eronii  Cuv.  &  Val.  It  is  not  Caranx  parapistcs  Richardson,  the  type  figure 
of  which  is  readily  identifiable  as  Carayja-Zo^/f^ri  Cuv.  &  Val.  =  Caranx  latus 
Agassiz. 

40.  Vomer  setipinnis  (Mitchill). 

One  specimen  found  in  the  Havana  market. 

41.  Vomer  gabonensis  Guichenot. 

A  single  specimen  found  in  the  Havana  market  with  a  specimen  of   V. 
setipinnis.     Five  specimens  found  in  the  Cienfuegos  market. 

42.  Selene  vomer  (Linn.). 

A  few  specimens  seen  in  the  Havana  and  Cienfuegos  markets. 

43.  ChloroBCombrus  chrysurus  (Linn.). 
Common  in  the  Havana  market. 

44.  TrachinotUB  falcatus  (Linn.). 

>  SCO  XlclioU.  Bull.  Am.  Miis.  Xal.  Illst..  Vol.  XXVIH.  An.  XV. 
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One  large  one  of  perhaps  six  lbs.  cut  into  strips,  was  seen  at  the  Havana 
market,  and  also  two  or  three  young. 

C0RYPILf:NID^. 

45.  CoiTphflBna  hippurus  Linn. 

Two  specimens,  each  of  about  twenty  pounds  weight,  seen  in  the  Havana 
market  under  the  name  of  "  dorad." 

CENTROPOMIDiE. 

46.  CentropomuB  pedimacula  Poey. 

This  genus  was  common  in  the  markets  and  small  ones  were  seen  swim- 
ming along  the  water  front  of  the  San  Juan  River  at  Matanzas.  Those 
identified  belonged  to  this  species. 

SERRANIDiE. 

47.  Petrometopon  cruentatus  (Lac.), 
Common  in  the  Havana  market. 

4S.    BodianuB  fulvus  ruber  (BL  &  Schn.) 

Abundant  in  the  Havana  market  where  B,  f,  punciatus  was  not  un- 
common. 

49.  EpenephelUB  adscenBionis  (Osbeck), 
Abundant  in  the  Havana  market. 

50.  EpenepheluB  striatus  (Block). 
Abundant  in  the  Havana  market. 

51.  Mycteroperca  venenosa  (Linn.), 
Seen  in  the  markets. 

52.  Diplectrum  radiale  (Quoy  &  Gaimard), 
One,  Havana  market. 

53.  Diplectrum  formoBum  (Linn.), 
One,  Havana  market. 

54.  Prionodes  phoebe  (Poey). 

One  taken  by  fishermen  at  Marianao. 

LUTIANID.E. 

55.  Neomadnis  griseus  (Linn.). 
Abundant  in  the  Havana  market. 
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56.  NeomsBnis  apodus  (Walbaum). 
Several  seen  in  the  Havana  market. 

57.  NeomaBnis  bucanella  (Cuv.  &  Vol,), 
Not  uncommon  in  the  Havana  market. 

58.  Neomsdnis  aya  {Block), 
Common  in  the  Havana  market. 

59.  NeomaBnis  analis  {Cm.  &  Vol.). 
Abundant  in  the  markets. 

60.  Neomanis  ssmagris  {Linn.). 
Abundant  in  the  Havana  market. 

61.  Oc3ruru8  chrysurus  {Block). 
Abundant  in  the  Havana  market. 

62.  Aprion  macrophthalmus  {Muller  &  Trosckel). 
Not  uncommon  in  the  Havana  market. 

63.  Etelifl  oculatus  {Cuv.  &  Vol.). 

Not  uncommon  in  the  Havana  market. 

HiEMUUD.K. 

64.  HaBmulon  album  Cuv.  &  Vol. 
A  few  seen  in  the  Havana  market. 

65.  Hedmulon  parra  {Desmarest). 

A  few  in  the  Havana  and  many  in  the  Cienfuegos  market. 

66.  HflBmulon  sciurus  {Shaw). 

Seen  in  the  Havana  market,  and  one  caught  on  hook  and  line  at 
Marianao.  This  fish  uttered  a  short  grating  sound  suggesting  a  squirrel 
gnawing  a  nut. 

67.  HsBmulon  plumieri  {Lac). 
Tolcrablv  common  in  the  Havana  market. 

68     Bathy stoma  rimator  (Jordan  &  Sivain). 

A  specimen  5  inches  long  from  the  Havana  market  February  26,  has  the 
depth  24  to  base  of  caudal.  Though  this  species  appears  not  to  have  been 
previously  recorded  from  Cuba,  it  seems  highly  improbable  that  so  small  a 
fish  would  be  brought  across  from  Florida. 

69.  Bathystoma  striatum  {Litin.). 

Two  or  three  specimens  caught  by  fishermen  at  Marianao  had  no 
noticeable  red  or  yellow  color  in  the  mouth  when  fresh. 

70.  Anisotremus  virginicus  {Linn.). 
Seen  once  in  the  Havana  market. 

71.  Orthopristis  poeyi  Scmlder. 

A  few  seen  in  the  Havana  market. 
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SPARIDiE. 

72.  Calamus  proridens  Jordan  &  Gilbert. 

73.  Calamus  bajonado  {BL  &  Schn,), 

The  genus  Calamus  was  commonly  represented  in  the  markets.  Speci- 
mens of  these  two  species  were  obtained  and  identified. 

74.  Archosargus  unimaculatus  (Block). 
Tolerably  common  in  the  Havana  market. 

6errid£. 

75.  Eucinostomus  harengulus  Goode  &  Bean. 

A  specimen  150  mm.  long  from  the  Havana  market  agrees  admirably 
with  descriptions  of  this  species. 

76.  Eucinostomus  gula  (Cuv.  &  Vol.). 

Several  specimens  obtained  from  among  the  small  Gerrids  common  in 
the  Havana  market  proved  to  be  this  species. 

77.    Xystama  havana  n.  sp. 

The  type  No.  3358,  American  Museum  of  Natural  History,  was  caught  at  Mari- 
anao  Beach,  Havana,  February  2S,  on  sandy  bottom,  from  a  small  pier,  with  hook 
and  line,  at  night.  It  is  127  mm.  long  to  base  of  caudal.  Depth  2.7  in  this  measure. 
Head  3.1.  Eye  2.9  in  head.  Maxillary  3.4.  The  eye  is  very  large,  the  head  broad 
and  blunt,  the  mouth  small,  so  that  the  maxillary  barely  reaches  the  eye.  The  diame- 
ter of  the  eye  is  slightly  greater  than  the  length  of  snout  which  equals  the  distance 
between  the  eyes.  The  second  anal  spine,  stouter  than  the  third,  which  it  equals 
in  length,  is  contained  2.7  times  in  the  head.  Dorsal  IX,  10,  anal  III,  7.  Premaxil- 
lary  grove,  naked,  linear.  The  scales  running  forward  along  its  sides  to  just  beyond 
front  of  eye,  but  not  crossing  it.  Broad  scaly  sheathes  at  bases  of  dorsal  and  anal. 
Scales  4-42-9.  Enlarged  interhsemal  spine  long,  narrow  and  solid  like  that  of 
Xystcsma  cinereum,  but  somewhat  differently  shaped,  a  deep  lateral  furrow  running 
the  length  of  it.  Prooperde  entire.  Color  when  fresh  silvery,  no  cross  bars,  rows 
of  scales  on  center  of  sides  with  faint  longitudinal  streaks.  Spinous  dorsal  tipped 
with  blackish. 

This  fish  has  a  larger  eye,  smaller  mouth  and  less  trenchant  outlines 
than  either  Xystasma  cinereum  or  Ev/nnosiomus  harengvlua.  It  is  narrower 
than  the  former,  lacks  its  cross  bars,  and  has  the  naked  area  on  the  head 
narrower  with  less  flaring  sides.  It  has  the  top  of  the  head  much  broader 
and  less  pointed  than  the  latter.  It  resembles  Eucinostomus  dowi  (Gill) 
described  from  the  Pacific,  and  w^ould  probably  be  easily  mistaken  for  that 
species,  but  Mr.  Barton  A.  Bean  of  the  U.  S.  National  Museum  has  kindly 
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examined  one  of  the  cotj'pes  of  E.  doiri  and  found  the  enlarged  tntcrluenial 
as  it  .should  [>e  in  EticinottomuM.    The  lai^e  eve  and  plain  color  would  be 


Fig.  2.      Xvlama  llarana  D.  sp. 

appropriate  for  a  nocturnal  species.  The  name  is  for  the  steamship  '  Ha- 
\'ana '  on  which  we  made  two  comfortable  trips  between  Xew  York  and  that 
port. 

In  going  over  the  Museum's  material  for  comparison  the  writer  finds 
three  specimens  of  this  new  species  collected  at  Miami,  Florida,  by  the 
Fabbri  Tikla  Expe<lition  in  1910.  They  are  120,  82,  and  60  mm.  long, 
and  ttgn-e  well  with  the  type.  The  largest  of  them  has  a  somewhat  longer 
maxillary,  3.3  in  the  head. 

78.  ZystlBma  cinereum  (iValbaum). 
Common  in  the  Havana  market. 

79.  Qerre*  ollBthostomus  Oooje  &  Bean. 
Tolernbly  common  in  the  Havana  market. 

80.  Oorrea  braiill«naia  Cue.  &  I'd. 

A  number  seen  in  the  Cienfuegos  market. 

SCLEMID^. 

81.  BairdieUft  ronchUB  (Cur.  <t-  Vai). 
Xot  uncommon  in  the  Havana  market. 

82.  Micropogon  furnieri  (Desmarest). 
Common  in  the  Havana  market. 
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ClCHUD^. 

S3.    Heros  tetracanthus  (Cm,  &  Vol,), 
A  few  from  the  Anabana  River  at  Aguada. 

PoMACENTRIDiE. 

84.  Chromis  multilineatUB  (Guichenot). 

Apparently  caught  commonly  by  the  fishermen  at  Marianao.  The 
color  of  a  specimen  was  livid  purplish,  whiter  on  chest  and  fuscous  on  nape, 
with  indistinct  streaks  along  the  rows  of  scales.  Dorsal  blackish  with  a 
narrow  orange  tip  and  the  last  one  or  two  rays  lighter,  a  lemon  yellow 
blotch  on  the  back  about  the  base  of  the  last  ray.  Caudal  white  with 
blackish  upper  and  lower  borders  and  the  tips  of  the  lobes  orange,  a  narrow 
yellow  streak  from  the  orange  tips  outside  the  blackish  borders.  Pectoral, 
ventral  and  anal  fins  more  or  less  orange.  A  jet  black  blotch  at  the  axil  of 
the  pectoral. 

85.  EupomacentruB  fuBCUS  (Cuv,  &  Vol,). 

Abundant  in  somewhat  brackish  water  along  the  water  front  at  Matan- 
zas.  No  specimens  were  secured,  but  color  variations  of  the  living  fish 
were  observed  at  close  range.  Their  caudal  fins  were  varyingly  dusky  or 
yellowish,  but  none  of  the  fish  had  the  yellow  color  running  forward  on  the 
under  parts  as  it  frequently  does  in  leveostidus.  Some  small  ones  were 
observed  which  were  bright  blue  on  the  head  and  front  part  of  the  back 
and  had  one  or  more  dark  lengthwise  stripes  on  the  head, —  somewhat 
different  from  any  coloring  of  leucostictus.  A  few  large  ones  swimming 
about  actively  had  the  back  and  fore  part  of  the  sides  pale  ashen,  but  the 
same  individuals  became  uniform  dusky  when  they  ceased  their  activity. 
The  motions  of  this  species  seem  less  gliding  and  wrasse-like  than  those  of 
Eupomacentriuf  Icvcostidua. 

86.  EupomacentruB  leucoBtictUB  {MiiUer  &  Troschel), 
Common  in  rock  pools  at  Marianao. 

87.  Abudefduf  BaxatiliB  (Linn.). 

Small  ones  common  in  rock  pools  at  Marianao  and  Havana. 

LABRIDiE. 

88.  LachnolaimuB  mazimuB  (Walbaum). 
Tolerably  common  in  the  Havana  market. 

89.  Harpe  rufa  (Linn.). 
One  in  the  Havana  market. 
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90.    Iridio  ejanoeaphaltu  ( Block). 

Identified  once  in  the  Havana  maricet. 
9L    Iridio  maeuliiviima  iMalkr  &  Trasekd). 

Two  or  three  ver>'  young  wrasses  in  pook  at  Marianao  were  probably 
this  species, 

92.  Iridio  biritUtiis  (Block). 
One  in  a  small  pool  at  Marianao. 

SCARIDiE. 

93.  Spariioma  ehrjsopteram  (Block  A  Sckneider). 
Identified  once  in  the  Havana  market. 

94.  Scarui  c»raleus  (Block). 
Identified  once  in  the  Havana  maricet. 


EPHIPPIDiE. 

95.    ChAtodlptarui  fabar  (Brouu). 
Not  uncommon  in  the  Havana  market. 


TEUTHIDIDiE. 


96.    Tauthis  sp. 
Seen  once  or  twice. 


Baustid^f.. 


97.  Balistes  vetula  Linn, 

A  dead  specimen  at  Cojimar,  Feb.  25.    One  in  Havana  Market  March 
8  or  9. 

ScoRP.f:NiD.f:. 

98.  ScorpsBna  plumieri  Block, 

One  seen  in  the  Cienfuegos  market. 

GoBiiD.f:. 

99.  Guavina  guavina  (Cuv.  &  VaL), 

One  specimen  from  the  Havana  market  Feb.  26. 

100.  Lophogobius  cyprinoides  (Pallas). 
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Two  specimens  from  the  Havana  market  Feb.  26. 

101.  Gobius  soporator  Cuv.  &  Vol, 
Generally  abundant  along  the  shore. 

102.  Qobius  boleoBoma  Jordan  &  Gilbert, 
Several  in  brackish  water  at  Marianao. 

103.  Gobius  oceanicuB  Pallas, 

Commonly  sold  en  masse  in  the  Havana  market. 

BATRACHOIDIOiE. 

104.  OpsanuB  tau  {Linn,), 
Common  in  the  Havana  market,  alive. 

Gobiesocidsd. 

105.  Arbaciosa  rupestris  (Paey). 

These  Uttle  fishes,  less  than  1^  inches  long,  were  common,  pressed  against 
the  rocky  bottoms  and  sides  of  spray-whipped  pools,  just  beyond  reach  of 
the  surf  at  the  edge  of  a  jutting  rocky  shore  at  Marianao.  Taken  out  of 
water  they  seemed  little  inconvenienced  and  made  some  progress  by  wrig- 
gling and  clinging.  The  colors  of  a  living  specimen  were  as  follows:  Pale. 
Six  more  or  less  bilaterally  divided  dark  saddle-like  blotches  along  the  back, 
the  upper  parts  marked  with  a  fine  network  or  orange  and  dusky  mottling 
which  leaves  conspicuous  shining  white  spaces  on  the  sides. 

Brotulid^. 

106.  Ogilbia  cayorum  Evermann  A  Kendall. 

One  specimen  two  inches  long  from  the  Havana  market  in  February 
The  species  was  described  from  Florida  but  it  seems  very  improbable  that 
our  small  specimen  was  brought  from  there. 

PLEURONECTIDiB. 

107.  Platophrys  maculifer  (Poey). 

One  specimen  from  the  Havana  market  Feb.  26. 

108.  Syacium  micrurum  Ranzani. 

One  small  9  specimen  from  the  Havana  market  Feb.  26. 

109.  Githarichthys  Bpilopterus  GUniher, 
Common  in  the  Havana  market. 
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SOLEIDA. 


110.    Achirus  llneatus  (Linn.). 

One  in  the  Havana  market  March  9. 


ANTENNARIIDiE. 

111.    Antannarius  sp. 

One  minute  specimen  at  Marianao. 
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Introduction. 

The  chimseroids  reached  their  maximum  evolution  during  the  Cretaceous 
period.  They  were  then  represented  by  a  larger  number  of  genera,  by  a 
greater  abundance  of  individuals,  and  by  huger  forms  than  at  any  other 
period.  Among  them  were  fishes  ten  and  fifteen  feet  in  length,  to  judge 
by  their  dental  plates  as  compared  with  those  of  living  forms.  Unfortu- 
nately these  remarkable  chimceroids  lived  under  conditions  unfavorable  to 
their  preservation  as  fossils,  so  that  they  are  known  to  us  only  from  frag- 
mentary remains  —  dental  plates  and  fin-spines.  And  upon  these  elements 
alone  the  morphology  and  evolution  of  the  group  in  the  Cretaceous  must, 
for  the  present  at  least,  be  based. 

Two  reviews  of  Cretaceous  chimceroids,  both  dealing  chiefly  with  Euro- 
pean forms,  have  been  published.  E.  T.  Newton's  classic  memoir  *  Chimse- 
roid Fishes  of  the  British  Cretaceous  Rocks,'  appeared  in  1878  [22],  and 
Dr.  A.  S.  Woodward's  revision  in  his  *  Catalogue  of  the  Fossil  Fishes  in  the 
British  Museum,'  in  1891  [27].  In  the  following  pages  the  American 
forms  are  reviewed,  upon  the  collection  in  the  American  Museum  of 
Natural  History  as  a  basis.    This  collection  includes  nearly  all  of  Cope's 
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types,  without  which,  indeed,  this  review  would  have  been  impossible. 
It  may  be  mentioned  that  this  is  the  first  of  several  reviews,  of  groups 
of  fossil  fishes  extensively  represented  in  the  American  Museum  collections, 
which  the  writer  has  planned.  They  are  intended  as  contributions  toward 
a  revised  check  list  of  American  fossil  fishes.  Such  a  check  list,  in  which 
every  item  has  been  carefully  scrutinized,  is  indispensable  as  a  basis  for 
all  studies  on  the  evolution,  the  migration  and  the  geological  range  of  the 
American  fish  faunas. 

The  determination  of  species  of  chimseroid  dental  plates  is  very  difficult, 
owing  to  their  wide  range  of  variation  due  to  age,  sex  and  other  circum- 
stances. All  who  have  dealt  with  this  group  have  found  the  same  diflSculty. 
E.  T.  Newton,  for  instance,  in  his  discussion  of  the  British  forms,  says 
respecting  one  species:  "Examination  of  a  large  series  of  specimens  has 
shown  that  Edaphodon  sedgtoickii  varies  very  considerably  in  the  form  and 
size  of  its  teeth;  so  much  is  this  the  case  that  at  first  I  was  inclined  to  regard 
some  of  them  as  distinct  species;  gradation  of  intermediate  forms,  however, 
compels  me  to  regard  them  as  merely  varieties."  [22,  p.  8.]  And  Pro- 
fessor Bashford  Dean,  writing  of  the  dental  plates  of  living  forms,  says: 
*' Considerable  judgment  is  necessary  to  determine  accurately  species  of 
chimseroids  when  dental  plates  alone  can  be  studied,  e.  g,,  in  the  case  of 
many  fossil  forms.  Indeed,  with  so  wide  a  range  of  variation,  it  is  quite 
conceivable  that  Chimcera  colliei,  if  known  only  by  its  dental  plates,  might 
be  described  under  several  species,  and  possibly  two  genera."     [9,  p.  20.] 

In  judging  the  validity  of  species,  in  the  following  pages,  I  have  tried  to 
evaluate  all  the  characters  —  to  separate  those  which  may  be  due  to  age, 
sex  or  individual  variation,  from  those  which  may  be  regarded  as  specific. 
Each  species  has  been  carefully  considered;  and  more  satisfactory  results 
are  hardly  to  be  expected,  except  with  the  accumulation  of  much  new 
material. 

Historical  Review. 

Dental  plates  of  chimaeroids  must  have  been  known  in  Europe,  and 
especially  in  England  where  they  occur  in  the  Chalk  formations,  from  times 
immemorial.  But  their  nature  was  long  not  understood:  they  were  re- 
garded as  the  beaks  of  turtles  or  the  teeth  of  reptiles  [2].  Their  true  rela- 
tionship was  discovered  by  William  Buckland,  in  1835,  who  compared 
them  with  the  bones  of  various  fishes  and  other  animals,  and  at  length 
recognized  their  resemblance  to  the  dental  plates  of  Chimwra.  He  read  a 
paper  on  the  subject  before  the  Geological  Society  of  London  (first  pub- 
lished in  1836  [2]);  and  his  view  was  at  once  accepted  by  Louis  Agassiz 
[2,  p.  6]. 
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In  America,  the  earliest  reference  to  fossil  chimseroids  occurs  in  a  paper 
by  Richard  Harlan,  published  in  1835.  He  figured  a  dental  plate,  which 
had  been  found  with  some  sharks'  teeth  and  reptilian  vertebrae  in  New 
Jersey,  and  believed  it  to  be  the  tooth  of  a  reptile  —  this  was  before  the 
nature  of  these  dental  plates  had  yet  been  made  out.  His  figure  clearly 
represents  the  anterior  half  of  an  Edaphodon  mandibular  [14]. 

The  first  description  of  an  American  fossil  chimseroid  was  published  by 
Leidy,  in  1856  [18].  He  based  a  new  species,  Edaphodon  mirificus,  upon 
eight  upper  and  lower  "maxillary  plates."  That  he  appreciated  the  real 
nature  of  these  elements  is  evident  from  the  fact  that  he  referred  this 
material  to  Edaphodon, 

Subsequent  discoveries  in  America  have  resulted  in  the  description  of 
other  species  of  Cretaceous  chimseroids  —  by  Cope  in  1869  [5,  6,  7] ;  Marsh, 
1870  [21];  and  Leidy,  1873  [19].  The  number  of  American  forms  at  present 
on  record  is  twenty-one,  representing  nine  genera.  A  list  of  these  is  given 
in  the  following  table. 


Original  Names  Proposed  by  Authors  for  American  Cretaceous  Chimceroids. 


Original  Name 

Author 

Bryactinus  amorphus 

Cope, 

1875 

Diphrissa  latidens 

(( 

1875 

"         soliduLus 

(1 

1869 

Diprisiis  meirsii 

Marsh 

,  1869 

Edaphodon  minficus 

Leidy, 

1856 

Eumylodus  laquealus 

(( 

1873 

Ischyodus  divaricatus 

COpC; 

1869 

"        fecundus 

tt 

1875 

"        gaskiUii 

n 

1875 

"        incrassatus 

It 

1875 

"        laterigerus 

l( 

1869 

"        longirosiris 

(( 

1875 

"        monolophus 

« 

1869 

"        smockii 

" 

1869 

"         stenobryus 

(( 

1875 

"        iripartilus 

ti 

1875 

Isolcenia  neoccesariensis 

n 

1875 

Leplomylus  cookii 

tt 

1870 

"         densus 

tt 

1869 

forfez 

tt 

1875 

Sphagepaa  acictdala 

tt 

1869 

Type 


Page 


Small  fragmentary  dental  plat€ 223 

Imperfect  left  mandibular 211 

Left  mandibular '  210 

Large  dorsal  fin-spine 207 

Eight  dental  plates 204 

Left  vomerine 217 

Right  mandibular i  210 

Eight  mandibulars 208 

Small  left  mandibular 206 

Imperfect  right  mandibular 207 

Left  mandibular 211 

One  mandibular  and  one  palatal 208 

Right  and  left  mandibulars  of  differ- 
ent fish  208 

Several  mandibulars 213 

Pair  of  mandibulars 213 

Pair  of  mandibulars  and  a  left  palatal . .  215 

Left  palatal 222 

Right  mandibular 219 

One  mandibular  and  one  palatal 218 

Right  mandibular 221 

Small  spine 224 
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Several  writers  have  shown  the  necessity  for  changes  in  some  of  these 
names.  A.  S.  Woodward  [27,  p.  84]  has  pointed  out,  that  the  species 
ascribed  by  Cope  to  Ischyodus  belong  in  Edaphodon,  Cope  having  confused 
the  definitions  of  the  two  genera.  Hay  has  shown  [15,  p.  324]  that  Leidy's 
Eumylodus  belongs  in  Edaphodon, 

In  1908,  the  writer  published  a  preliminary  review  of  these  forms  in 
his '  Catalogue  of  Types  and  Figured  Specimens '  [16,  pp.  37-41],  and  figured 
Cope's  types  which  up  to  then  had  remained  unillustrated.  Several  of 
Cope's  species,  also,  were  shown  to  be  mere  synonyms. 

In  1911,  Henry  W.  Fowler,  in  a  review  of  the  Cretaceous  and  Eocene 
fishes  of  New  Jersey,  republished  the  original  descriptions  of  the  chimaeroids 
of  that  State,  and  gave  valuable  data  on  the  geological  horizons  of  the 
different  species.  He  also  illustrated  some  of  Leidy's  types  which  had 
remained  unfigured. 

Correlation  of  the  Cretaceous  CniMiEROiD  Horizons  of  America 

AND  Western  Europe. 

There  are  three  localities  in  America  from  which  Cretaceous  chimseroids 
have  been  obtained:  New  Jersey,  Mississippi  and  Wyoming  (map,  Fig.  1). 
All  are  of  upper  Cretaceous  age.  The  first  has  yielded  the  greater  number 
of  forms,  the  others  only  one  each. 

The  stratigraphy  and  correlation  of  the  American  Cretaceous  have  been 
studied  by  a  number  of  authors,  more  especially  by  Charles  A.  White,  1891, 
[26],  Stuart  Weller,  1907,  [25],  Kummel,  1911,  [17],  and  Schuchert,  1910, 
[24],  The  exhaustive  study  of  the  faunas  of  the  Atlantic  and  Gulf  borders 
by  Stuart  Weller,  has  demonstrated  that  these  formations  are  divisible 
into  two  horizons:  a  lower,  RipleyaUy  which  occurs  in  the  entire  Atlantic 
and  Gulf  borders;  and  an  upper,  Jerseyan,  which  is  best  developed  in  New 
Jersey,  and  gradually  thins  out  and  disappears  south  of  Maryland.  The 
upper,  or  Jersey  an  division,  is  correlated  by  Weller  with  the  Danian  of 
Europe,  more  especially,  with  the  Maestricht  division  of  the  Danian. 
The  lower,  or  RipleyaUy  he  correlates  with  the  Senonian.  The  chimieroids 
from  New  Jersey,  occurring  as  they  do  in  the  Jersey  an  formation,  are  of 
Danian  age.  In  Europe,  on  the  other  hand,  Cretaceous  chiinteroids  are 
unknown  later  than  the  Senonian. 

The  following  table  of  Cretaceous  horizons  in  New  Jersey  shows  the 
stratigraphical  range  of  the  American  chima*roids,  and  their  time  relations 
to  European  forms. 
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Correlation  of  Upper  Cretaceous  of  America  (Atlantic  Border)  and  Western  Europe.^ 


Europe 

Chimseroids 

America 

America 

Europe 

[  Manasquan  marl      20'-30'    1 
Jbrsbyan  <   Vinoentown  sand     25-70' 
HornerstowD  marl    30' 

*  »  Danian 
(MflBstricht 
division) 

Edaphodon 
Leptomylus 
Isotcmia 

RiPLETAN 

Tintonbed               10'-20' 
Red  Bank  sand          O'-lOO' 
Navesink  marl         25'-40' 
Mount  Laurel  sand  Ac^of^f 
Wenonah  sands 
Marshalltown  clay  30'-35' 
Englishtown  sand    30'-100' 
Woodbury  day        60' 
Merchantville  clay  60' 
Magothy  formation  25'-50' 

(includinfi;  Cliffe- 

wood  clay) 

'  =  Sbnonian 

Ischyodus 
Edaphodon 
Elasmodus 
Elasmodedes 

Raritan  formation  160'-260' 

»  Albian 

Ischyodus 
Edaphodon 

In  the  earlier  records  the  chimceroid  horizons  of  New  Jersey  are  usually 
given  as  "  Greensand  No.  5."  In  the  present  classification  this  is  equiva- 
lent to  subdivision  K  of  the  Hornerstown  marl  fll,  p.  112].  One  or  two 
chimseroids  have  been  found  at  Birmingham  and  at  HurfFville,  New  Jersey. 
At  these  localities  the  Hornerstown  marl  rests  directly  upon  the  Navesink 
with  which  it  forms  a  continuous  bed.  It  is  possible,  therefore,  that  at 
these  localities  the  chimceroids  are  from  the  Navesink,  and  not  from  the 
Hornerstown;  by  analogy  with  the  other  species,  however,  this  seems 
improbable,  and  all  the  New  Jersey  chimseroids  may,  provisionally  at  least, 
be  referred  to  the  Hornerstown. 

The  foUowjng  table  gives  the  geological  range  of  the  European  and 
American  Cretaceous  chimseroids  so  far  as  at  present  known. 


*  The  stratlgraphic  subdivisions  are  according  to  Stuart  Weller  (25]:  the  thicknesses, 
according  to  KUmmel  [17]. 
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Geological  Range  of  Cretaceous  CfUmcaroids  on  Both  Sides  of  the  Atlantic, 
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This  table  brings  out  the  following  points; 
1.  Only  two  species  of  chiinjeroids  are  common  to  the  Cretaceous  of 
Europe  and  America  —  Edaphodon  aga^slzi  and  E.  sedgwicki. 
The  dominant  genera  in  the  European  Cretaceous  are  Ischyo* 
dus  and  Edaphodon;  in  the  American,  Edaphodon  and  LcptomyliLS. 
In  P'urope  no  chimteroids  are  known  from  the  final  stage  (Danian) 
of  the  Cretaceous,  whereas  in  America  they  are  known  almost 
exclusively  from  this  horizon.^     From  this  it  appears  that  condi- 


2. 


3. 


«  The  only  American  form  whoso  horizon  Is  doubtful  is  Edaphodon  iKumylodui) 
laqueatua  Loldy.  which  is  probably  of  Sononian  age  since  at  the  locality  where  It  was  found 
(near  Columbus.  Mississippi),  the  uppermost  division  of  the  Cretaceous  appears  to  be 
absent. 
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tions  especially  favorable  for  chimteroid  life  developed  on  the 

American  coast  later  than  on  the  European;    that  is,  with  the 

gradual  subsidence  of  the  coast  hue  and  the  consequent  deepening 

of  the  American  sea,  toward  the  close  of  the  Cretaceous.      The 

center  of  chimteroid  radiation  appears  then  to  have  shifted  from 

Europe  to  America. 

In  connection  with  the  distribution  of  Cretaceous  chimseroids,  it  is 

worth  noting  that  no  species  are  at  present   known  from  the  southern 

hemisphere,  although  the  group  was  doubtless  represente<l,  since  chimie- 


Mkp  ihowlng  American  localltlea  rrom  wbjcb  Cretac«oui  chlmsroldi  have 

1.     Now  Jersey;    Edaphodnn,  tjpjomidui,  Italania. 

«.     NearColumblu.  MUsIsalppl:    Edaphodim  (Eurnvtaduil. 

1.     Near  Laramie.  WyQEnlng:    Egg-case  at  a  chlmsrold. 

roids  occur  in  the  tertiary  formations  of  Australia  and  New  Zealand.  A 
species  of  Edapkodon  has  been  recorded  from  Amuri  Bluff,  New  Zealand 
[22,  p.  31I,  and  credited  to  the  Cretaceous;  but  it  really  belongs  in  early 
tertiary  times,  as  has  recently  been  strongly  maintained  by  Chapman  and 
Pritchard.     They  say:    "It  is  unfortunate  that  reference  to  the  Amuri 
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Bluff  deposits  as  Greensand  should  have  been  made  and  perpetuated, 
considering  that  the  fauna  b  so  distinctly  tertiary."    [4,  p.  64.] 


Systematic  Revision. 

Genus  Edaphodon  Buckland. 

Edaphodon  Buckland,  Proc.  Geol.  See.  LondoD,  II,  1838,  p.  687. 

Passalodon  Buckland,  Proc.  Geol.  Soc.  Lond.,  II,  1838,  p.  687.  No  description. 
(Name  applied  to  vomerines  only.) 

Psittacodon  Agassiz,  Poiss.  Foss.,  Ill,  1843,  pp.  340,  348.  (Name  applied  to 
mandibulars  only.) 

Dipristis  Marsh,  Proc.  Amer.  Assoc.  Adv.  Sci.,  1869,  p.  230.    (Spine  only.) 

Diphriasa  Cope,  Proc.  Amer.  Pbilos.  Soc,  XI,  1869,  p.  244.    (Mandibular  only.) 

Eumylodus  Leidy,  Rept.  U.  S.  Geol.  Surv.  Terr.,  I,  1873,  p.  309. 

Bryactinua  Cope,  Vert.  Cret.  Formations  West,  1875,  p.  282.  (Fragment  of  a 
vomerine.) 

A  genus  known  only  from  dental  plates  and  dorsal  finnspines.  T3rpe  species, 
Edaphodon  hucklandi  Agassiz. 

Dental  plates,  large,  massive,  in  natural  association  suggestive  of  a  bird's  beak; 
composed  of  a  pair  of  mandibular,  a  pair  of  vomerine,  and  a  pair  of  palatal  elements. 

Mandibular f  beak-like  and  more  or  less  laterally  compressed  anteriorly ;  posteri- 
orly, expanded  upward  and  outward.  No  definite  thickening  on  outer  face.  Sym- 
physeal  facet  broad,  extending  }  to  }  the  length  of  the  mandibular  and  varying  from 
J  to  the  entire  depth  of  the  inner  aspect  of  the  beak.  Tritors  usually  four  in  number: 
a  small  one  (sometimes  two)  at  tip  of  beak;  one  very  large  tritor  (the  "median") 
occupying  the  inner  posterior  half  of  the  tooth;  and  two  smaller  tritors,  along  the 
outer  margin,  one  situated  near  middle  of  tooth,  the  other  a  short  distance  posterior 
to  it. 

Palatal,  subtriangular  when  viewed  from  oral  face.     Upper  surface  with  a  deep, 
broad,  longitudinal  furrow,  which  extends  almost  to  the  anterior  margin  of  the 
tooth.     Symphyseal  face  smooth  and  almost  vertical;   lateral  face  sloping  outward 
and  downward.     Tritors  large,  three  in  number:  two  along  the  symphyseal  margin 
one  behind  the  other;  and  one  situated  in  the  postero-extemal  angle  of  the  tooth. 

Vomerine,  triangular  in  side  view.  A  row  of  tritors  along  the  biting  edge, 
on  the  inner  side  of  the  element,  extending  to  the  upper  surface  of  the  tooth. 

Fin-spines,  large,  gently  arcuate,  and  laterally  compressed.  Anterior  margin 
with  a  sharp  keel;  posterior,  with  a  double  row  of  small,  sharj),  downward-pointing 
denticles.     Lateral  faces  with  faint  longitudinal  striations. 

Fifteen  species  of  Edaphodon  have  been  described  from  the  I'pper 
Cretaceous  of  North  America,  but  only  six  are  valid,  the  otluTs  being 
referable  to  them  (Fig.  2).     These  six  species  are: 
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1.  Edaphodon  mirificus  Leidy. 

2.  "  laterigerus  (Cope). 

3.  "  stenobrytuf       " 

4.  "  agdssizi  (Buckland). 

5.  "  aedgwicki  (Agassiz). 

6.  "  laqueatus  (Leidy)* 


Fig.  2.     Diagram-key  to  the  American  spedes  of  Edaphodon  of  which  the  mandibular 
Is  known.     Left  mandibulars  In  outer  view.      X  }. 

A,   Edaphodon  mirifieut  Leldy;    B,   E.  agagaizi  (Buckland);    C,     E.  lalerigerut 
(Cope);  D,  E.  tedgwieki  (Aganlz);  I,  B,  tUnobryus  (Cope). 
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Edaphodon  mirificus  Lddy. 

1856.    Edaphodon  mirificus  Leidt,  Proc.  Acad.  Nat.  Sci.  Phila.,  VIII,  p.  221. 

1869.    Ischyodv^  minfici^s  Leidy,  Cope,  Proc.  Boat.  See.  Nat.  Hist.,  XII,  p  314. 

1869.    Ischyodus  monolophus  Cope,  Ibid.j  p.  314. 

1869.    Diphrissa  solidulus  Cope,  Proc.  Amer.  Philos.  Soc,  XI,  p.  244. 

1869.  Dipristis  meirsii  Marsh,  Proc.  Amer.  Assoc.  Adv.  Sci.,  18th  meeting^ 
p.  230.     (Fin-spine  only.) 

1873.  Edaphodon  mirificus  Leidy,  Rep.  U.  S.  Geol.  Surv.  Terr.,  I,  p.  306; 
pi.  xxxvii,  figs.  6-12. 

1875.    Ischyodus  mirificus  Cope,  Vert.  Cret.  Format.  West,  p.  291. 

1875.    Diphrissa  latidens  Cope,  Ibid.,  p.  283. 

1875.    Ischyodus  longirosiris  Cope,  /bid.,  p.  287. 

1875.    Ischyodus  incrassatus  Cope,  Ibid.,  p.  289. 

1875.    Ischyodus  gaskUlii  Cope,  Ibid.f  p.  290.     (Juvenile  mandibular.) 

1875.    Ischyodus  fecundus  Cope,  Ibid.j  p.  290. 

1875.  Ischyodus  miersii  (Marsh)  Cope,  Ibid.  p.  292.  (Fragmentary  spine  and 
mandibular.) 

1878.  Edaphodon  mirificus  Leidy,  Newton,  Chim.  Fishes  Brit.  Cret.  Rocks, 
p.  24. 

1908.  Edaphodon  mirifixms  Leidy,  Hussakof,  Bull.  Amer.  Mus.  Nat.  Hist., 
XXV,  p.  38,  pi.  ii,  fig.  3. 

1911.  Edaphodon  mirificus  Leidy,  Fowler,  Greol  Surv.  N.  J  ,  Bull  4,  p.  121, 
figs.  72-75.     (Figures  of  the  type  specimens.) 

Type. —  Eight  mandibular  and  palatal  teeth.  In  the  collections  of  the  Academy 
of  Natural  Sciences,  Philadelphia. 

Horizon  and  locality. —  Jerseyan,  probably  "  Homerstown  K."  (The  Jerseyan  = 
Danian  of  Europe).     Honierstown,  New  Jersey. 

This  species  is  known  from  the  dentition  and  from  fragments  of  dorsal 
fin-spines,  and  may  be  defined  as  follows: 

Mandibular  (Fig.  3),  over  twice  as  long  as  deep;  its  anterior  half,  in  outer  view, 
gradually  tapering  anterionvard ;  tritoral  prominence  at  middle  of  oral  margin 
either  present  or  absent.  Middle  portion  of  outer  surface  concave  in  the  longitudinal 
axis  of  tooth.  Symphyscal  facet,  which  is  usually  a  smooth,  flat  area  i  to  1  centi- 
meter wide,  and  rarely  only  a  line,  extends  over  half  the  length  of  the  tooth.  Tri- 
tors  four:  a  small  one  sometimes  elongated  into  a  narrow  band,  at  tip  of  tooth;  one 
very  large  inner  tritor  and  two  smaller  outer  tritors. 

PdkUal,  relatively  massive,  and  more  or  less  triangular  when  viewed  from  oral 
face.  A  broad  furrow,  which  deepens  anteriorward,  extends  from  the  posterior 
margin  of  tooth  to  within  a  short  distance  of  its  anterior  edge.  Extemo-latcTal  face 
of  tooth  sloping  downward  from  the  outer  edge  of  the  furrow.  Tritors  three:  two 
inner  and  one  outer.  Aiiteriomiost  tritor  begins  back  of  anterior  edge  of  tooth,  a 
distance  equal  to  J  or  i  the  length  of  the  tooth.     Posterior  inner  tritor  the  largest. 

Vomerines,  similar  to  those  of  other  species,  differing  only  in  trivial  characters. 
Eight  tritors  along  oral  edge;  the  four  nearest  the  symphysis  long  and  slender,  the 
next  three  somewhat  shorter,  the  eighth  and  last,  relatively  large  and  oval.  These 
tritors  extend  up  through  the  element  to  its  dorsal  margin. 
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This  is  the  most  common  American  Cretaceous  chimferoid.  Over  half 
the  dental  plates  in  collections  belong  to  it;  and  to  it,  also,  should  he  re- 
ferred at  least  eight  of  the  forma  which  have  been  described  as  distinct 


Pl«,  3.      Edapt,i>dBK   mirifirvt  Leidy.      Right  muidlbular,  Id  oral  {aj.  uid  outer    (A). 
Tlflws.     Xo.  T206  Amn-.  M(u.      X  |. 

species.  Most  of  these  were  based  on  single  elements,  some  on  even  frag- 
mentary or  juvenile  ones,  and  one  {meirn)  on  a  fin-spine.  All  these  "  spe- 
cies" intergrade  nicely,  forming  an  unbroken  series  from  the  small  fonn, 
"  divaricatus,"  to  the  large,  senile  form,  "  incrassatus."  The  range  of 
variation  in  this  series  is  not  greater  than  in  the  materials  of  Edaphodon 
ledgmcki  in  the  British  Museum,  which  I  had  the  opportunity  of  examin- 
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ingy  in  1909.    A  detailed  discussion  of  the  forms  referred  to  E.  mirifieus  is 

given  below. 

The  mandibular  and  palatal  elements  of  Edaphodon  mirifieus  have  been 

so  carefully  described  and  figured  by 
Leidy  [19]  that  little  need  here  be  said 
regarding  them;  one  small  point  only 
should  be  referred  to.  From  Leidy's 
figures  [19,  pi.  xxxvii,  figs.  6,  7],  it  might 
appear  that  the  mandibular  was  devoid 
of  any  tritoral  prominence.  A  compar- 
ison of  a  number  of  specimens  shows^ 
however,  that  the  prominence  is  gen- 
erally present;  and  that  its  size  depends 
upon  the  degree  of  development  of  the 
anterior  outer  tritor,  and,  like  it,  is 
very  variable.  It  is  not  well  developed 
in  the  specimen  figured  by  Leidy;  but 
it  is  well  shown  in  several  specimens  in 
the  Cope  collection,  particularly  so  in  a 
beautifully  preserved  right  mandibular, 
No.  7206. 

The  vomerines  of  E,  mirifimis  were 
unknown  to  Leidy  and  are  here  figured 
from  a  pair  in  the  Cope  collection  in  the 
American  Museum  (Fig.  4).  They 
were  found  associated  with  the  rest  of  a 
dentition  of  this  species,  and  probably 
belong  with  it.  Their  characters  are 
Fig.  4.    Edaphodon  mirifieut  Leidy.    Summarized  in  the  diagnostic  descrip- 

Right  vomerine.  In  outer  (a).  Inner  (6),      ^Jqjj  iriven  above. 
and   top   (c),   views.     No.   2223   Amer.  '^ 

Mus.      X  !. 


Notes  an  the  Species  referred  to  E.  mirifieus. 

1.  Edaphodon  "  gaskillii "  (Cope)  [Plate  XIX,  fig.  3  and  text-fig.  0,  A].— 
This  supposed  species  was  based  on  an  imperfect  left  mandibular  (No. 
7196,  Amer.  Mus.),  which,  as  I  have  already  shown  [16,  p.  38],  represents  a 
young  individual  of  E,  mirifieus.  The  diagnosis  of  it  was  based  on  the  size 
and  position  of  the  tritors;  and  these  seem  to  be  only  variations,  due  to 
immaturity  and  individual  peculiarities,  of  the  characters  shown  in  E, 
mirifieus.     Apart  from  these  features,  there  are  none  of  specific  value.     The 
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curvaturea  of  the  outer  and  of  the  inner  margins  of  the  oral  face  agree 
entirely  with  those  of  E.  mirijictu. 

2.    Edaphothn    (Pipristis)    "meirsii"  Marsh.— In   1870    Marsh   [21] 
described  a  large  denticulated  spine  from  the  Upper  Cretaceous  of  New 
Jersey,  which  he  correctly  identified  as  the  dorsal  fin-spine  of  a  chimEeroid, 
and  named  DiprigtU  meirai.    In  1875  Cofw  [8, 
p.  292]  described  a  fragment  of  a  similar  spine 
which  had  been  found  associated  with  a  man-  ^ 

dibular;  and  as  this  mandibular  belonged  un-  j| 

doubtedly  in  Edapkodan}  he  relegated  the 
genus  Diprutit  to  the  synonymy  of  Edaphodon. 
Marsh's  type  is  preserved  in  the  geological 
museum  of  Yale  University,  and  through  the 
kindness  of  Professor  R.  S.  Lull,  a  photograph 
of  it  is  here  reproduced  (Plate  XX,  fig.  1).  It  is 
seen  at  once  that  Cope's  view  was  correct;  that 
the  spine  named  Dipristia  is  similar  to  that  of 
Edaphodon;  indeed,  it  is  very  like  the  spine  of 
Edaphodon  agasaizi  figured  by  Newton  [22,  pi. 


Fig.  5.  Fr»gment  of  a  Chi- 
mEeroid donii]  fln-aplne  of  the 
form  n&med  Diprittii  ntirii  by 
Marsb;  found  Maocl»t«d  with 
a  muidlbular  of  Bdapkadon 
mirillcu:  No.  7202  Amer. 
Miu.     Nktural  alie. 


Cope's  Specimen  of  this  spine  (Fig.  5)  and  its 
accompanying  mandibular  are  preserved  in  the 
American  Museum  (No.  7202).  The  mandib- 
ular is  identical  with  that  of  Edaphodon  mirificiu, 
the  characters  said  by  Cope  to  be  peculiar  to 
E.  meirsi  being  only  variations  of  those  seen  in  E. 
mirificus.  Hence  Dtpristis  {Edaphodon)  meiTsi 
must  be  considered  a  synonym  of£.  mirificus. 

3.  Edaphodon  "  incrassatus "  (Cope)  [Plate  XIX,  figs.  8, 9;  text-fig.  6,  D]. 
— This  species  was  based  on  an  imperfect  right  mandibular  (No.  2234  Am. 
Mus.},  distinguished  from  that  of  E.  mirificus  by  the  greater  thickness 
of  the  "beak."  In  other  respects  it  is  similar  to  mirificus.  Another  and 
larger  right  mandibular  (Fig.  6,  E),  in  the  Cope  collection  (No.  7198) 
accompanied  by  both  palatals,  is  comparable  with  Cope's  E.  incTossaiva. 
It  is  even  larger,  heavier  and  thicker  than  the  latter,  the  tritoral  area  is 
almost  flat  and  half  again  as  wide  as  in  a  typical  E.  mirificus  mandibular. 
Nevertheless  this  tooth  is  so  suggestive  of  the  latter  species,  in  arrangement 
of  tritors,  conformation  of  outer  face,  direction  of  oral  and  post-oral  margins, 
that  it  should  not  be  separated  specifically.     The  pair  of  palatals  associated 
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with  it,  and  presumably  belonging  to  the  same  individual,  differ  from  those 
of  E,  mirificus  only  in  size  and  in  some  minor  points.  It  seems  probable 
that  these  heavy  specimens  represent  senile  individuals  of  jB.  mirificus^  and 
that  with  age  the  dental  plates  of  this  species  increased  greatly  in  thickness 
without  a  corresponding  increase  in  length.  This  is  borne  out  by  arranging 
a  series  of  mandibulars  leading  from  the  smallest,  slenderest  form  to  the 
largest  and  presumably  oldest  form  (Fig.  6). 

4.  Edaphodon  "monolophus"  (Cope). —  A  species  founded  by  Cope 
in  1869  [5,  p.  314]  on  right  and  left  mandibulars  (No.  2229  Am.  Mus.) 
belonging  to  different  fishes.  The  right  mandibular  is  fragmentary, 
lacking  both  anterior  and  posterior  portions  including  the  second  outer 
tritor;  nevertheless  there  is  no  doubt  of  its  identity  with  the  same  element 
in  E,  mirificus,  from  which  it  does  not  differ  in  any  essential  feature. 

The  left  mandibular  is  more  perfect  and  shows  characters  suggestive 
of  both  E.  mirificus  and  E,  "longirostris";  indeed  it  may  be  regarded  as  a 
gradation  between  the  two. 

5.  Edaphodon  "  longirostris  "  (Cope)  [Plate  XIX,  figs.  6, 7]. — ^The  types 
of  this  species  were  a  mandibular  (No.  2230  Amer.  Mus.)  and  a  palatal. 
The  former  differs  from  E,  mirificus  only  in  minor  points.  The  "  beak "  is 
rather  longer  and  narrower  than  is  usual  in  E.  mirificus;  but  the  arrange- 
ment of  tritors  is  exactly  as  in  mirifi/nis,  except  that  the  outer  anterior  one 
is  situated  ''on  a  horizontal  step,  which  forms  a  strong  angle  of  the  outer 
border.  This  border  is,  therefore,  abruptly  excavated  from  that  point 
forward,  while  the  inner  border  descends  gradually  from  the  inner  angle." 
The  symphyseal  facet  occupies  about  three-fourths  the  length  of  the  entire 
element.  On  the  whole  its  characters  do  not  differentiate  it  from  E,  mirificus. 

The  palatal  mentioned  by  Cope  as  accompanying  the  type  mandibular 
is  characterized  by  "  the  small  size  and  posterior  position  of  the  anterior 
[tritoral]  area,  so  that  the  bone  appears  to  be  more  produced.  The  poste- 
rior areas  are  large."     A  palatal  answering  to  this  description  is  No.  2239, 

American  Museum;  but  it  is  not  certain  that  it  is  the  identical  one  described 

* 

by  Cope;  and  on  the  whole  there  is  doubt  whether  its  characters  are  really 
of  specific  value. 

6.  Edaphodon  "  fecundus  "  (Cope)  [Plate  XIX,  figs.  4, 5 ;  Plate  XX,  figs.  2, 
3;  text-fig.  6,  B], —  The  types  of  this  species  are  seven  mandibulars  and  one 
palatal  (No.  2225  Amer.  Mus.)  from  the  Greensand  at  Hornerstown,  New 
Jersey  —  probably  Hornerstown  "K."  The  mandibulars  are  not  well- 
preserved,  being  weathered  along  the  oral  faces  so  that  the  tritoral  areas 
are  imperfectly  delimited.  Comparison  of  these  elements  with  those  of 
E,  mirificus,  especially  the  ** mcirsii''  form,  proves  that  they  grade  into 
the  latter  and  cannot  be  separated  specifically  from  it. 
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Cope's  diagnosis  was  baaed  chiefly  on  the  size  and  form  of  the  tritors  — 
characters  at  present  not  regarded  valid  criteria  of  species.    He  mentions 
the  fact  that  some  of  the  eight  type  mandibulars  are  accompanied  by 
"maxillary  plates",  i,  e.,  palatab.     In  the  American  Museum  collection 
there  are  seven  of  these  mandibulars  and  one  palatal ;  and  it  is  not  entirely 
certain  that  the  latter  belongs  with  the  man- 
dibulars.    The  characters  of  the  palatal  as 
given  by  Cope  are  too  general  to  be  of  value 
in  separating  species.     He  says:  "The  maxil- 
laries  [i.  e.,  palatab]  are  narrowed  and  truncate 
in  front;  the  areas  are  large,  especially  the 
posterior.     The  superior  groove  is  deep,  and 
the  outer   face  extensive   and  longitudinally 
ridged."    This  description  would  apply  to  the 
palatal  of  any  species  of  Edapkodon. 

7.  Edapkodon  "divaricatus"  (Cope)  [Fig. 
6,  A]. —  Founded  upon  a  right  mandibular 
preserved  in  the  Museum  of  the  Philadelphia 
Academy  of  Sciences  (see  Fowler,  11,  p.  124, 
fig.  76].  Tliree  mandibulars  which  Cope  sub- 
sequently referred  to  this  species  are  in  the 
American  Museum  (No.  2229).  A  careful 
study  of  these  referred  specimens  shows  that 
Fig.  7.  Ed<ipiiodi,n  ■■laii-  they  grade  nicely  into  E.  "fecundus";  and 
dens' (Cope).    Tjpe  mandibu-     this    form    as    shown    above    belonKS    in    E. 

l»r    in    oral    Mpect.     No.    2232  .   .  i  t        .      tVu 

Amer.  Mua.     X '..  mirificus.     Ihe  symphyseal  facet  of  the  man- 

dibular is  usually  narrower  in  the  "  divaricatus  " 
form  than  in  typical  E.  mirificus;  in  one  of  Cope's  three  referred  specimens, 
however,  it  is  u-s  broad  as  in  E.  mirificus.  Other  differences,  such  as 
the  shape  and  the  lateral  arching  of  the  oral  face,  may  be  passed  over  as 
variations  rather  than  specific  characters. 

8.  EdaphodoH  (Dipkrissa)  "solidulus"  (Cope)  [Plate  XIX.  figs.  1,2].— 
This  genus  and  species  were  foundeil  on  a  unique  left  mandibular  (7193 
Amer.  Mua.},  which  is  smaller  than  that  of  E.  mirificus,  resembling,  in  this 
regard,  the  mandibulars  of  Edaphodon  "divaricatus,"  with  which  it  agrees 
almost  exactly  in  other  regards.  The  t;-pe  is  hardly  distinguishable  from 
a  mandibular  of  E.  "divaricatus"  in  the  American  Museum  collection 
(one  of  throe  mandibulars.  No.  2229).     Concerning  this  form  Cope  wrote: 

"This  species  is  nearest  the  /.  \Edaphodon]  ditancatun  m.  It  differs  in 
many  respects,  among  which  are  the  absence  of  anterior  outer  llriliirjil] 
area,  and  of  prominence  of  the  inner  lip,  and  the  greater  reduction  of  the 
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terminal  column.  Its  lack  of  dental  development  allies  it  to  the  Lepto- 
mylu»  m."     [6,  p.  244.] 

Whence  it  appears  that  the  only  differences  Cope  found  between  this 
mandibular  and  that  of  E.  divaricaiua  were  in  the  tritors  and  oral  configura- 
tion; and  these  features,  as  shown  above  (p.  196)  are  not  important  enough 
to  warrant  specific  separation. 

9.  Edaphodon  {DiphHssa)  "  latidens  "  Cope  [Fig.  7], —  The  mandibular 
named  by  Cope  Dipkrisaa  Udidens,  I  refer,  with  some_ hesitation,  to  Edapho- 
don mirificua.  The  type  and  only  specimen  is  an  imperfect  left  mandibular 
(No.  2232  Amer.  Mus.).  It  is  poorly  preserved,  the  outer  face  having  been 
almost  completely  weathered  away;  and  the  element  has  been  much  dis- 
torted by  vertical  and  lateral  pressure,  so  that  the  oral  surface  has  become 
flattened  out  in  the  region  of  the  tritors  and  distorted  anteriorly.  None 
the  less  this  dental  plate  has  considerable  resemblance  to  the  "  divarieatus  " 
variety  of  E.  mirificus;  and  it  seems  best  to  refer  it  to  that  genus  and  species. 

Edaphodon  lat«rlg«rUB  (Cope). 

1860.    hehyodui  laterigerus  Cope,  Proc.  Amer.  Philos,  Soc,  XI,  p.  243. 
1875.    Itehyodw  laterigenis  Cope,  Vert.  Cret.  Weat,  pp.  284, 288. 


1891.  Edaphodon  laterigerus  {Cope)  A.  S.  Woodwabd,  Catal.  Fo&.  Fiahee,  II, 
p.  85. 

1008.  Edaphodon  lalerigerut  (Cope)  HuBB&Kor,  Bull.  Amer.  Mus.  N'at.  Hiat., 
XXV.  p.  38,  pi.  i,  figs.  7,  8. 
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1911.    Edaphodon  laierigenu  (Cope)  Fowler,  Geol.  Surv-  N.  J.,  Bull.  4,  p.  113, 
6g.  65. 

Type.—  A  left  maodibular  (Figs.  8,  and  2,  C).    Cope  coUectioD.  No.  2238  Ameri- 

Horium  and  loeolity. —  Jeraeyao,  Homervtown  "K"  (—  Danian  of   Europe); 

Horaerstown,  New  Jeney. 

This  species  is  known  only  from  the  tj-pe  specimen;  but  this  offers  such 

marked  characters  that  there  is  no  doubt  of  its  specific  validity. 

Anterior  portion  of  maJidible  elongated  and  laterally  compreBsed.    Symphyseal 

facet  Dearly  half  the  length  of  entire  element.  Anterior  outer  tritor  much  elongated 
antero-posteriorly;  posterior 
outer  tritor  Hmall,  suboval; 
inner  tritor  \arg,e,  elongated, 
extending  forward  a  dietaDce 
equal  to  about  three-fifths  the 
length  of  the  whole  element, 
with  its  greatest  width  con- 
tained about  two  and  one-half 
times  in  its  total  length.  Tri- 
toral  prominence  greatly  elon- 
gated, presenting,  in  side  view, 
an  almost  straight  line,  more 
than  half  the  total  length  of 
the  dental  plate;  atilsantenor 
end  this  line  curves  downward, 
considerably  in  advance  of  the 
tritor.  Oral  faci-,  in  front  of 
anterior  tritors,  occupied  by  a 
shallow  depression  nliich  slopes 
gradually  from  the  outer  prom- 
inenceto  thesymphysis.  Ifthe 
two  mandibukrs  ncrc  placed 
in  natural  association,  the  an- 
terior median  portion  of  the 
"beak"  would  be,  as  noted  by 
Cope,  occupied  by  an  elongiilcd 
cjtcavation  walled  in  laterally 
Fig.  a.     E./npftorfun  .ifnobryui  (Cope).     RIgbtmaD-       y        P      "o    an    nor    ou  er 

dlbuLr  In  ouier  (ai.  anJ  oral  (M.  view..     Type.      No.      prominences,     and     cMpndmg 

7204  Amtrr.  Mus.      X  |.  backward  as  far  as  tl 

tenninationof  the  ti 

Meaturemenlt  of  lh«  Mandibular. 

Total  length  of  mandibular  (slightly  restored)   

Depth  in  region  of  posterior  outer  tritor , . , 

Depth  opposite  middle  of  anterior  outer  tritor 

Length  of  anterior  outer  tritor 

Length  of  posterior  outer  tritor 

Length  of  inner  outer  tritor 
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Edaphodon  stenobryus  {Cope). 

1875.    Ischyodua  stenobryua  Cope,  Vert.  Cret.  West,  p.  285. 

1891.  Edaphodon  stenobryua  (Cope)  A.  S.  Woodward,  Cat.  Fos.  Fishes,  Part  II, 
p.  85. 

1906.  Edaphodon  stenobryua  (Cope)  Hussakof,  Bull.  Amer.  Mus.,  XXV,  p.  39, 
pi.  ii,  figs.  6,  7. 

1911.  Edaphodon  stenobryus  (Cope)  Fowler,  Geol.  Surv.  N.  J.,  Bull.  4,  p.  Ill, 
fig.  63. 

Type. —  A  pair  of  mandibulars  (Figs.  9,  and  2  E).  Cope  Collection,  No.  7204 
American  Museum. 

Horizon  and  locality. —  Jerseyan,  probably  Homerstown  "K"  [=  Danian  of 
Europe];   Homerstown,  New  Jersey. 

A  well-marked  species  distinguished  by  its  form,  height  as  compared 
with  length,  and  by  its  lateral  compression.  As  remarked  by  Cope,  this 
species  has  considerable  resemblance  to  Leptomylus,  more  so  than  any 
other  species  of  Edaphodon. 

Edaphodon  agassixi  {Buckland). 

European  Materials. 

1835.    Chimcera  agassizi  Bucxland,  Proc.  Geol.  Soc.  London,  II,  p.  206. 

1843.  Ischyodua  agassizi  (Buckland)  Egerton,  Proc.  Geol.  Soc.  London,  IV, 
p.  156. 

1843.  Chimasra  (Ischyodua)  agaaaizii  Buckland,  Agassiz,  Poiss.  Foss.,  Ill, 
p.  341,  pi.  xl,  a,  figs.  3, 4,  (?5);  pi.  xl,  c,  fig.  16. 

1875.  Chimcera  agaaaizii  Buckland,  Geinitz,  Pakeontogr.,  XX,  p.  206,  pi.  xxxix, 
figs.  8-10. 

1878.  Edaphodon  agaaaizii  (Buckland)  E.  T.  Newton,  Chim.  Fishes  Brit.  Cret. 
Rocks,  p.  12,  pi.  iii. 

1891.  Edaphodon  agaaaizi  (Buckland)  A.  S.  Woodward,  Catal.  Fos.  Fishes  Brit. 
Mus.,  II,  p.  77. 

American  Materiala. 

1869.    lachyodita  amocHi  Cope,  Proc.  Bost.  Soc.  Nat.  Hist.,  XII,  p.  316. 

1875.    lachyodua  amockii  Cope,  Vert.  Cret.  West,  pp.  284, 288. 

1891.    Edaphodon  amockii  (Cope)  A.  S.  Woodward,  Catal.  Fos.  Fishes,  II,  p.  85. 

1908.  Edaphodon  amocki  (Cope)  Hussakof,  Bull.  Amer.  Mus.  Nat.  Hist.,  XXV, 
p.  39,  pi.  ii,  figs.  4, 5. 

1911.  Edaphodon  amockii  (Cope)  Fowler,  Geol.  Surv.  N.  J.,  Bull.  4,  p.  115, 
fig.  66. 

Horizon  and  locality. —  Jerseyan,  probably  Homerstown  "K"  [=«  Danian  of 
Europe];  Homerstown,  New  Jersey. 

The  three  mandibulars  on  which  Cope  based  his  Ischyodtis  smockii  are 
preserved  in  the  American  Museum  (No.  7192).  They  differ  from  all  other 
American  species  by  the  presence  of  very  large  angulated  oral  prominences 
which  appear  like  steps  in  outer  view  (Figs.  10,  and  2,  B).    These  angula- 
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Right  1 

(Cope). 


.'ary  with  age  from  90°  to  105°.  On  comparing  these  mandibulars 
with  the  accounts  of  European  species  it  is  found 
that  they  agree  v\\h  the  description  and  figures  of 
Edaphodon  agatsizi  (Buckland);  indeed,  the  figures  of 
this  species  given  by  Xewton  [22,  pi.  iii,  figs.  4,  3j 
might  almost  have  been  drawn  from  Cope's  Xy^es  of 
/.  amodn.  It  appears,  therefore,  that  laehyodua 
rmocini  Cope  must  be  considered  a  synonj-m  of 
Edaphodon  aga»nzi  (Buckland).  This  species  and  E. 
sedgtcicki  (=  E.  tripartilta  Cope),  are  the  two  Euro- 
pean species  represented  in  the  Upper  Cretaceous  of 
America. 

The  mandibular  of  this  species 
resembles  to  some  extent  that  of 
E.  taterigeriu  Cope:  the  tritors 
show  a  similar  tendency  to  become 
elongated,  and  there  are  "steps," 
in  outer  view.  Nevertheless  the 
two  species  are  undoubtedly'  dis- 
tinct. E.  lateiigenu  is  much 
10.    Bd.ph^Jon  aB«.m  {Buoki«id).     'a'K*'"'   ^^e  beak  is  greatly  com- 

landlbulu- In  oral   lo),  and  outer  <6>,       pressed  End  elongated,  wheTCBS    in 
Onf  of  Ihe  co-type»  of  B.  "amockll" 


E.  agatsizi  (smochi)  it  is  abbreviated. 
In  the  foriniT  the  anterior  marginal 
prominence  ("step")  is  rounded  at 
the  angle,  whereas  in  the  latter  it  is 
sharp. 

A  pair  of  well-preserved  palatals 
of  this  species  are  also  in  the  Cope 
collection  [So.  7194  Amer.  Mus.)- 
They  were  found  associated  with 
mandibulars  so  that  it  seems  reason- 
ably certain  that  they  belong  to  this 
species.  Their  form,  in  oral  aspect, 
and  the  size  and  arrangement  of  the 
tritors  is  shown  in  Fig.  II.  These 
palatals  arc  relatively  wide  and  shal- 
low, grooved  along  the  dorsal  surface;  the  groove  occupying  about  two- 
thirds  of  the  width  of  the  upper  surface.  The  lateral  walUof  the  elements 
do  not  converge  rapidly  anteriorly. 


Pair  of  iwIbi: 
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Measurements, 

Length  of  right  palatal 80  mm. 

Width  of  tritoral  surface,  at  middle  of  element 27     " 

Depth  at  anterior  extremity  of  outer  tritor 17    *' 

Edaphodon  sedgwicki  (Agassiz). 

European  Materials, 

1843.  Chimcera  {Psittacodon)  sedgunckii  Agassiz,  Poiss.  Foss.,  Ill,  p.  349,  pi.  xl, 
figs.  17,  18. 

1843.  Ischyodus  sedgwicki  (Agassiz)  Egerton,  Proc.  Greol.  Soc.  London,  IV, 
p.  156. 

1847.  Edaphodon  sedgwicki  (Agassiz)  Egerton,  Quart.  Joum.  Greol.  Soc,  III, 
p.  352. 

1878.  Edaphodon  sedgwickii  (Agassiz)  Newton,  Chim.  Fishes  Brit.  Cret.  Rocks, 
p.  7,  pi.  i,  ii. 

1901.  Edaphodon  sedgwicki  (Agassiz)  Woodward,  Catal.  Foss.  Fishes  Brit. 
Mus.,  II,  p.  73. 

1906.  Edaphodon  sedgwicki  (Agassiz)  Leriche,  Poiss.  Cr4t.  du  Nord  de  la 
France,  p.  52. 

American  Materials. 

1875.    Ischyodus    tripartitus    Cope,  Vert.  Cret.  Formations  West,  p.  286. 

1891.  Edaphodon  tripartitus  (Cope)  Woodward,  Catal.  Fos.  Fishes  Brit. 
Mus.,  II,  p.  85. 

1908.  Edaphodon  tripartitus  (Cope)  Hussakof,  Bull.  Amer.  Mus.  Nat.  Hist., 
XXV,  p.  40,  pi.  iii,  figs.  5, 6. 

1911.  Edaphodon  tripartitus  (Cope)  Fowler,  Geol.  Surv.  N.  J.,  Bull.  4,  p.  112, 
fig.  64. 

Horizon  and  locality. —  Jerseyan  [  =  Danian  of  Europe];  Hurfifville,  New  Jersey. 

It  has  long  seemed  doubtful  to  me  whether  Edaphodon  tripartitus 
{Cope)  should  stand  as  a  distinct  species,  or  be  merged  in  Edaphodon  sedg- 
wicki Agassiz.  Considering  all  the  evidence,  it  appears  that  the  two 
should  be  merged.  Cope's  types  of  E.  tripartitus  (Figs.  12,  and  2,  D)  were 
a  pair  of  mandibles  and  a  left  palatal  (Cope  collection,  No.  2224  Amer. 
Mus.).  On  going  over  the  descriptions  of  Edaphodon  sedgwickii  given  by 
Newton  [22,  p.  7]  with  one  of  Cope's  specimens  of  E,  tripartitus  in  hand,  it 
.  is  seen  that  there  is  hardly  a  character  mentioned  in  the  description  which 
is  not  to  be  found  in  this  mandibular.  Cope's  types  resemble  figures  1  and 
2  of  Newton's  illustrations  of  E.  sedgwickii  [22,  pi.  ii];  but  it  should  be 
t)ome  in  mind  that  the  mandibulars  of  E,  sedgvncki,  as  pointed  out  by 
Newton,  are  exceedingly  variable,  and  an  exact  correspondence  between 
the  American  form  and  the  European  specimens  he  figures  is  hardly  to  be 
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Bdaphodou  laqueatus  {Leidy)} 

1873.    Eumylodiia  taqueatut  Leidt,  Extinct  Vert.  Faunu 
xix,  Sga.  21,  22;  pi.  xxxvii,  figs.  13, 14. 

1875.  Bumylodaa  laqutaiua  Leidy, 
Cope,  Vert.  Cret.  Form.  West,  p.  282. 

1891.  EdajAodonlaqueotua  (Leidj') 
Woodward,  Catnl.  Fob.  Fishes  Brit. 
Mus.,  II,  p.  86. 

1902.  Bdajihodm  laqueatus  (Leidy) 
Hat,  BuU.  U.  S.  Geol.  Surv.,  No.  179, 
p. 324. 

Type.—  Right  vomerine  (Fig.  13). 
No.  5324,  PhiUdelphift  Academy  of 
Natural  Sciences. 

Horiton  and  localUy.  —  Cretaceous 
sandstone  1?  —  Senonian  of  Europe]; 
near  Columbus,  MissiBsippi, 

The  type  is  the  only  element  of 
this  species  known.  It  undoubtedly 
belongs  in  the  genus  Edaphodon,  as 
was  long  ago  pointed  out  by  Wood- 
ward (27,  p.  86],  and  not  in  a  dis- 
tinct genus.  In  trivial  characters 
this  vomerine  differs  from  all  others 
yet  known,  and  must  be  retained, 
for  the  present  at  least,  as  a  distinct 
species.  Its  chief  characters  are 
shown  in  Fig.  13.  The  salient 
parts  of  Leidy's  description  of  it  may 
here  be  quoted: 

"  The  outer  surface  is  nearly  flat, 
but  slightly  depressed  below,  and 
bent  outwardly  behind  from  the 
triturating  surface.  The  inner  surface  is  fluted;  the  anterior  third  presents 
a  succession  of  three  curved  lidges  separated  by  two  grooves;  the  median 
third  forms  a  wide,  concave  groove;  and  the  posterior  third  forms  a  nearly 
square  plane,  sloping  from  the  triturating  surface  backward  and  inward, 
and  defined  by  a  subacute  border  from  the  outer  surface  of  the  bone." 

Leidy  speaks  of  three  tritors  along  the  cutting  edge,  but  four  are  present, 
the  very  small,  lowermost  one  having  been  apparently  overlooked. 

1 1  am  Indebted  to  Dr.  WItmer  Stone  for  very  kindly  having  permitted  me  to  etudr 
the  type  at  tbie  epedea,  wbleb  U  In  the  eoUectlons  of  tbe  Academy  at  NaCural  Sciences, 
Philadelphia. 


FlB.  13.  SdnpAsilan  lanutatui  (Leidy). 
Right  vomerine  la  outer  (a),  and  loner  <b.> 
vjewa.  Type  of  Eitmnlodut  ligutatix  Leidy, 
"D.  G3Z4  Acad.  Nat.  Sd.PhUadelphla.  x  |. 
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Genus  Leptomylus  Cope. 
Leptomylus  Cope,  Proc.  Boston  Soc.  Nat.  Hist.,  XII,  1869,  p.  313. 

A  genus  of  chimaeroids  known  only  from  mandibular  elements,  founded 
on  Leptomylus  densus  as  the  type  species.  Its  distinguishing  character 
is  the  presence  of  only  a  single  tritor  on  the  oral  face  of  the  mandibular, 
instead  of  the  four  or  more  in  Edaphodon  and  lachyodus.  The  type  species 
has  never  been  figured  and  the  whereabouts  of  the  type  specimen 
is  unknown.  Two  other  species,  however, —  L.  cooki  and  L.  forfex  —  re- 
ferred by  Cope  to  this  genus,  are  available  for  study  and  these  are  described 
and  illustrated  in  the  following  pages.  Leptomylus  forfex  illustrates  espe- 
cially well  the  characters  of  the  genus.  From  it  one  sees  that  Leptomylus 
represents  a  stage  leading  from  the  Edaphodonts,  with  typical  crushing 
dentition,  to  the  more  modem  type  of  chimseroid  with  typical  cutting-and- 
biting  dentition.  In  the  mandibular  the  outer  oral  margin  has  risen 
above  the  rest  of  the  oral  surface  into  a  sharp  cutting  edge.  And  con- 
commitantly  with  this  change  the  tritors,  which  functioned  in  attrition, 
have  become  reduced  to  a  single  small  area.  However,  on  account  of  its 
large  size,  Leptomylus  cannot  be  regarded  as  the  connecting  form  leading 
from  Ischyodvs  and  Edaphodon  to  the  modem  chimseroids  such  as  Callo^ 
rhynchus;  the  transition  was  probably  through  forms  like  Elasmodus  and 
Elasmodedes.  But  Leptomylus  represents  an  interesting  side  branch 
of  the  Edaphodonts,  which  developed  a  more  or  less  cutting-and-biting 
dentition  instead  of  the  grinding  one.  None  the  less  it  became  extinct 
owing,  apparently,  to  other  specializations  which  had  arisen. 

The  three  species  of  Leptomylus  may  be  distinguished,  according  to 
Cope  [8,  p.  281],  by  the  following  key: 

I.     Mandibular  tooth  without  apical  tritor: 

Large,  massive,  and  not  compressed L.  densus 

II.     Mandibular  tooth  with  apical  tritor: 

a.    Outer  margin  much  elevated;  inner  much  depressed;  large. .  L.  forfex 
h.    Outer  margin  less  elevated;  inner  equally  so;  smaller L.  cooki 

Leptomylus  densus  Cope. 

1869.  Leptomylus  densus  Cope,  Proc.  Bost.  Soc.  Nat.  Hist.,  XII,  p.  313. 

1875.  Leptomylus  densus  Cope,  Vertebr.  Cret.  N.  Amer.,  p.  281. 

1891.  Leptomylus  densus  Cope,  Woodward,  Catal.  Foss.  Fishes  Brit.  Mus., 
II,  p.  86. 

1911.  Leptomylus  densus  Cope,  Fowler,  Geol.  Surv.  New  Jersey,  Bull.  4, 
p.  138. 
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Type. —  A  mandibular  tooth.  A  palatal  tooth  was  found  at  the  aanie  locality 
but  Cope  WM  not  certain  that  it  belonged  with  the  type  mandibular. 

Horizon  and  locality. —  Cretaceoui  marl  pit  (probably  Homeratown  "K"); 
Birmingham,  New  i^Tmy. 

The  writer  has  not  seen  the  type  specimen,  wbieh  has  never  been  figured. 
Cope's  description  of  it  is  as  follows: 

"  Anterior  extremity  [of  mandibular]  prolonged,  and  slightly  narrowed. 
The  posterior  face  is  plane,  transversely  concave  longitudinally.  When 
the  externa!  margin  rises,  the  internal  falls  olT,  and  the  narrow  area  of 
dentine  is  directed  obliquely  upwards  and  inwards.  The  inner  face,  above 
an  anterior  thickened  margin  as  deep  as  the  prolonged  beak,  is  concave, 
but  is  again  coDvex  near  the  superior  margin.  It  is  marked  with  coarse 
and  obscure  curved  lines,  which  are  parallel  to  the  posterior  outer  marfpn. 
The  inferior  or  anterior  margin  is  a  contracted  ridge,  its  inner  plane  vertical, 
while  the  superior  part  of  the  inner  face  expands  inwards.  The  dentinal 
column  supporting  the  tubercle  is  as  large  as  a  goose  quill.  There  are  no 
other  columns." 

Lflptomylui  cookl  Cope. 

1870.  Le-ptomyhia  eookii  Cope,  Proc. 
Amer.  Philos.  Soc,  XI,  p.  384. 

1876.  LeptomyLus eookii Cops.Verteb. 
Cret.  N.  Amcr.,  p.  382. 

1899.  Lepiomylvt  eookii  Cope,  Wood- 
ward, Catol.  Fobs.  Fishes  Brit.  Mue.,  II, 
p.  87. 

1908.    LeptomyluM  eooki  Cope,  Hcs-  a 
BAKOP,   Bull.  Amer.   Mus.    Nat.    Hist., 
XXV,  p.  41. 

1911.  Leptomylus  amkii  Cope, 
Fowler,  Geol.  Surv.  New  Jersey,  Bull.  4, 
p.  137,  fig.  85. 

Type. —  An  imperfect  right  mandibu- 
lar (Fig.  14).  Cope  Collection,  No,  7195 
American  Museum. 

Horizon    and    loealUy. —  "Greensand   *> 
No.  5"   (now  Hornerstown  "K";    prob- 
ably    equivalent    to     the     Danian    of 
Europe).    Near  Mt.  Holly,  New  Jersey. 

Cope's  description  of  this  species 

is  as  follows:  .,„.., 

,,,  ,    ,  ,  mandlbularlnor»l(o 

In    general   form   the  ramus  re-     Type,     No.  7105  Amer.  Mua.      X  1. 
sembles  that  of  lachyodua  \Edapkodon\ 
divaricatua,  the  posterior  portion  being  curved  outwards  from  the  symphy- 
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posterior  fractured  section  of  tlie  jaw,  the  apical  column  is  seen,  while 
{the]  internal  dental  area  is  not,  the  latter  occupying  only  a  pocket,  not  a 
column." 

Leptomyltis  fortez  Cope. 

1875.     Leplomyluiforfei  CoPE,  Cret.  Verteb.  N.  Amer.,  p.  281. 

1891.  Leptomglui  forfex  Cope,  Woodward,  Catal.  Foss.  Fishes  Brit.  Mus.,  II, 
p.  87. 

1908.  LepUmylus  forfex  Cope,  Husbakof,  Bull.  Amer.  Mus.  Nat.  Hiat.,  XXV, 
p.  41,  pi.  Ui,  figs.  1,  2. 

1911.  Leptomylia  forfex  Cope,  Fowler,  GcoI.  Surv.  New  Jersey,  Bull.  4,  p.  139, 
fig.  86. 

Cotypet. —  (1)  A  right  mandibular  (Fig.  IS);  (2)  a  mandibular  and  palatine 
<Fig.  16)  of  another  fish;  Cope  Collection,  Nos.  2233  and  7207  American  Museum. 

Hariton  and  locality. —  "Greenaand  No.  5"  (now  Homerstown  marl,  "K," 
which  is  equivalent  to  the  Danian  ot  Europe).  (1)  is  from  Homerstown,  New 
Jersey,  and  (2)  from  near  Dameaborough,  N.  J. 

This    is    a    well-marked  species 
characterized  by  Cope  as  follows: 

"This  chimteroid  is  represented 
by  two  mandibles  from  distant  local- 
ities, and  probably  by  a  maxillary 
[palatine]  bone.  The  form  of  these 
elements  is  highly  characteristic. 
The  mandible  is  much  elevated;  but 
the  elevation  is  confined  to  the  outer 
side,  which  rises  as  a  lamina,  causing 
the  masticating  face  to  be  nearly 
vertical  for  muchof  its  length;  but 
a  short  extent  is  level  to  the  apex. 
There  is  a  slight  marginal  swelling 
where  the  anterior  outer  dentinal 
area  should  be,  and  an  abrupt  rise 
in  the  margin  to  the  position  occu- 
pied in  lachyodxis  by  the  posterior 
outer  area.  The  inner  border  of  the 
masticating  surface  is  parallel  to  the 
inferior  border  of  the  jaw,  except 
where  the  two  converge  to  the  apex;  here  the  entire  face  included  between 
them  is  occupied  by  the  large  symphyaeal  facet.  The  inner  dentinal  area 
is  represented  by  a  narrow  acuminate  patch  on  the  inner  angle  of  the  masti- 
catory face,  opposite  the  tuberosity  which  represents  the  anterior  outer. 


Fig.    1(1.       £.ipliiiii|.li<i    for. 

hx   Cope. 

ptlktal  vieved  from  above. 

Cotype. 

7207  Amer.  Mus-       X  |. 
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with  each  other:  the  wider  forms  an  acute  angle  with  the  last  described; 
the  narrower,  a  very  obtuse  angle,  so  as  to  be  nearly  continuous  with  the 
same,  running  out  into  it  posteriorly.    The  more  vertical  side  retains  the 


Fig.  IS.     Cros9-aoclioiuof  £ifap'igdgn  (A).  Bud  or /iDlirnia(B).  palatals.     Nature!  •lie, 

same  depth  throughout.  One  end  of  the  bone  is  rounded  and  truncate;  the 
other  is  excavated  directly  at  right  angles  to  the  dentinal  are^,  and  then 
continued  as  an  edentulous  plate,  which  is  soon  broken  off  in  the  specimen." 

Measurements. 

Total  length 90  mm. 

Length  of  the  dentinal  columns. 66    " 

Width  of  the  dentinal  columns 30    " 

Depth  on  the  vertical  side 20     " 


Other  Chim^groid  Remains  from  the  American  Cretaceous. 

1.    The  So-called  Genus  Bryactinua  Cope.     {Figs.  19,  20.) 

The  fragmentary  dental  plate  on  which  Cope  based  the  genua  Bryactiniu 
(Verteb.  Cretac.  Formations  West,  p.  282,  pi.  xlv,  figs.  13-I3b),  is  preserved 


Pig.  10.  Pragment  of  an  Bda- 
phodon  vomerine,  typo  or  the  genui 
BrgaclinuiCripv-,  viewed  from  above 
(a),  and  ITom  the  Bide  (b).  No.  7167 
Amer.  Mus.      x  1. 


in  the  American  Museum  collections  (No.  7197).    It  was  refigured  by  the 
writer  in  1908  [16,  p.  37,  fig.  13],  when  its  true  nature  was  still  not  under- 
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stood.  It  is  clearly  part  of  a  chimseroid  dental  plate,  but  one  so  fragmentary 
that  it  should  not  have  been  made  a  type,  certainly  not  the  type  of  a  genus. 
While  restudying  the  element  recently,  its  true  nature  became  apparent. 
It  is  a  fragment  representing  the  postero-lateral  angle  of  a  left  vomerine  of 
Edaphodon,  as  indicated  in  Fig.  20.  Three  of  the  six  to  nine  tritors 
present  in  a  complete  vomerine,  are  preserved. 

As  a  result  of  this  interpretation,  Bryactinus  is  to  be  considered  a  syn- 
onym of  Edaphodon  and  not  a  distinct  genus. 

2.     The  Upper  Cretaceous  Chimseroid  Egg-case. 

A  fossil  egg-case  has  been  described  from  the  Upper  Cretaceous  of 
Wyoming,  which  should  here  be  briefly  referred  to.  A  preliminary  notice 
of  it  was  published  by  Gill  [13],  and  an  analysis  of  its  principal  characters, 
accompanied  by  an  excellent  photograph,  by  Dean  [10].  The  genus  to 
which  the  capsule  belongs  cannot,  of  course,  be  definitely  determined. 
All  one  may  conclude  is,  in  the  words  of  Professor  Dean,  that  "  it  presents 
features  which  recall  the  capsules  of  what  have  generally  been  regarded 
as  the  older  forms  [among  recent  genera]  of  chimeeroids, —  callorhynchids, 
harriottids  and  rhinochimseroids."  [10,  p.  265].  Professor  Dean  con- 
siders that  "  Elasmodus  (possibly  the  closely  related  Elasmodectes)  might 
well  have  been  the  parental  form"  of  this  egg-case. 

The  main  value  of  this  capsule,  from  the  standpoint  of  the  present 
study,  is  the  evidence  it  affords  of  the  existence  of  chimieroids  in  the  Cre- 
taceous sea  of  the  western  portions  of  North  America  —  the  so-called 
Coloradoan  sea  [Schuchert,  24];  possibly,  too,  it  may  indicate  the  existence, 
in  American  waters,  toward  the  close  of  the  Cretaceous,  of  another  genus  in 
addition  to  those  described  in  the  preceding  pages. 

3.     The  Supposed  Chimceroid  Fin-spine,  S phage poea  acicidata  Cope. 

(Fig.  21.) 

In  1869,  Cope  [6,  p.  241]  described  a  very  small,  incomplete  spine, 
which  he  thought  might  represent  a  pycnodont,  a  chimteroid,  or  even  a 
plectognath,  which  he  named  Sphagepwa  aciculata.  The  type  is  preserved 
in  his  collection  in  the  American  Museum  (No.  2235),  and  was  figured  by 
the  present  WTiter,  in  his  'Catalogue  of  Types  and  Figured  Specimens,'  in 
1908  [16,  p.  50,  fig.  22].  The  only  reason  for  referring  to  this  spine  here  is 
the  opinion  expressed  by  Cope  that  it  might  belong  to  a  chima?roid,  and  the 
statement  by  Woodward  [27,  p.  84]  that  it  might  "possibly"  belong  to 
Edaphodon, 

The  spine  is  well  represented  in  Fig.  21.  It  is  very  small,  probably 
not  over  Ij  or  2  centimeters  in  length  when  complete,  and  armed  on  the 
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anterior  margin  with  small,  sharp,  upwardly-pointing  denticles.  The 
lateral  faces  bear  several  striations  which  extend  the  entire  preserved  por< 
tion  of  the  spine;  and  posteriorly  it  presents  two  ridges  separated  by  a  deep 
groove. 

To  the  writer  it  has  seemed  doubtful  whether  Sphagepcea  represents  a 
chinueroid,  and  in  the  'Catalogue'  mentioned  above,  he  placed  the  genus 
among  the  Ichthyodorulites.  This  view  has 
been  adopted  by  Fowler  [11.  p.  144).  In  all 
chimeeroids,  from  Mynacanlkva  up,  the  dorsal 
fin-spines  are  singularly  constant  in  general 
character.  The  anterior  margin  is  a  sharp  edge 
without  denticles;  whereas  the  posterior  face 
is  armed  with  two  rows  of  small  denticles, 
separated  from  each  other  by  a  furrow  extend- 
ing nearly  the  whole  length  of  the  spine.  {Cf. 
figure  of  Edaphodon  spine.  Fig.  5).  Now  in 
the  small  spine,  Spkagepaa,  both  these  charac- 
ters are  lacking:  the  anterior  margin,  instead 
of  being  smooth,  has  a  row  of  denticles,  and 
the  posterior  face  lacks  the  double  row  of 

denticles  always  present  in  chimeeroid  spines.  Fig.  21.  Sphagtpaaarie<.iaia 
It  seems  best,  therefore,  not  to  express  any    '^°^-      '"compiew    fln-ipino. 

,,  .  _    .,.  ,      Type.     No.   2236   Amer.    Mui. 

positive   opmion   regarding   the   affinities   of     x  4. 
Sphagepcea,  but  to  place  it,  for  the  present  at 
least,  among  the  Ichthyodorulites. 

SUMMART  OF  GENERAL  CONCLtJSIONS. 

It  b  shown  in  this  paper  that: 

1.  The  genera  of  Cretaceous  chimeeroids  which  have  been  described 
from  North  America  are  reducible  to  three  —  Edaphodon,  Leptomylia, 
ItoUenia. 

2.  Edaphodon  is  the  most  common  form.  The  12  species  which  have 
been  referred  to  it  are  reducible  to  six. 

3.  Of  these  six,  the  two  named  by  Cope,  Edaphodon  smocki  and  E. 
triparlilus,  are  identifiable  with  the  European  forms  £.  agaasid  and  E. 
aedgvncki,  respectively. 

4.  These  two  species  survived  to  a  later  time  (Danian)  in  America  than 
in  Europe  (Senonian).  The  time  relations  between  Europe  and  America 
at  the  close  of  the  Cretaceous  were  similar  to  those  of  the  present  day;  1.  e., 
certain  species  still  living  in  America  which  had  but  recently  (in  a 
geological  sense)  become  extinct  in  Europe. 
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5.  Leptomylus  represents  the  advancing  line  with  a  tendency  to  develop 
cutting,  instead  of  crushing,  dental  plates.  This  genus,  however,  is  too 
specialized  to  be  considered  ancestral  to  the  modem  forms.  Their  ancestor 
b  probably  a  genus  like  Elasmodua  or  Elasmodedes. 

6.  There  are  three  localities  in  America  from  which  Cretaceous  chimBe- 
roids  are  at  present  known:  New  Jersey,  Mississippi  and  Wyoming.  The 
first  has  yielded  9  of  the  11  American  forms,  the  other  two  localities  only 
one  species  each. 
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EXPLANATION  OF  PLATES. 

Plate  XIX. 

Edaphodon  mirificui  Leidy.     X  J. 

Figs.  1,  2.  Type  of  '' Diphrissa  solidulus  "  (Cope).  Left  mandibular  in  outer 
(1),  and  oral  (2),  views.    No.  7193  Amer.  Mus. 

Fig.  3.  Type  of  Edaphodon  "gaskilli''  (Cope).  Left  mandibular  in  oral  aspect. 
No.  7196  Amer.  Mus. 

Figs.  4,  5.  Two  of  the  tjrpcs  of  Edaphodon  "fecundus"  (Cope).  Left  mandibu- 
lar in  outer  (4),  and  oral  (5),  views.    No.  2225  Amer.  Mus. 

Figs.  6,  7.  Type  of  Edaphodon  "longirostris"  (Cope).  Left  mandibular  in 
outer  (6),  and  oral  (7),  views.  The  tip  of  the  mandibular  is  restored.  No.  2230 
Amer.  Mus. 

Figs.  8,  9.  T3q>e  of  Edaphodon  "incrassatus"  (Cope).  Right  mandibular 
in  outer  (8),  and  oral  (9),  views.    No.  2234  Amer.  Mus. 

All  from  the  Jerseyan,  probably  Homerstown  *'K"  division  [=  Danian  of 
Europe];  mostly  Homerstown,  N.  J. 


Plate  XX. 

Fig.  1.  Large  chimaeroid  dorsal  fin-spine,  type  of  Marsh's  genus  Dipristut  (D, 
fneirsii);  probably  identical  with  Edaphodon  mirificus  Loidy.  den.,  posterior  denti- 
cles. 

Upper  Cretaceous  (Homerstown,  "K");   Homerstown,  New  Jersey.    No.  292 

Yale  University  Museum.     X  i- 

Figs.  2,  3.  Edaphodon  mirificus  Leidy.  Palatal  plate  in  oral  (2),  and  lateral 
(3),  views.    Cotype  of  Edaphodon  "fecundus*'  (Cope).    No.  2225  Amer.  Mus.     X  f. 

Jerseyan,  probably  Horaersto\^Ti  "  K  "  division  [  =  Danian  of  Europe];  Homers- 
town, New  Jersey. 
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Article  XX.—  MOLLUSCA  FROM  THE  TERTIARY  STRATA  OF 

THE  WEST. 

By  T.  D.  a.  Cockerell  and  Junius  Henderson. 

Plates  XXI  and  XXII. 

The  American  Museum  of  Natural  History  has  in  the  course  of  a  number 
of  years  brought  together  a  small  but  important  collection  of  land  and 
freshwater  mollusca  from  the  mammal-bearing  horizons  of  the  western 
States.  These  materials  have  been  secured  incidentally  while  searching 
for  vertebrate  remains,  and  it  is  probable  that  they  do  not  adequately 
represent  the  Molluscan  faunse  of  the  several  localities,  the  smaller  species 
especially  having  been  frequently  overlooked.  Nevertheless,  considering 
the  very  scanty  knowledge  we  possess  of  the  Tertiary  land  and  freshwater 
mollusca  of  North  America,  and  the  fine  species  now  added  to  the  short 
list,  the  collection  must  be  considered  a  very  valuable  one;  especially  since 
the  species  come  from  horizons  the  precise  relative  age  of  which  is  known. 
We  are  greatly  indebted  to  Dr.  W.  D.  Matthew  for  the  opportunity  to 
study  and  describe  the  collection. 

LAND  MOLLUSCA. 

Basal  Eocene. 
Helix  nacimientensis  White, 

Plate  XXI,  Figs.  3,  4. 

Helix  nacimientensis  White,  Bull.  34,  U.  S.  Geol.  Surv.  (1886),  p.  26;  pi.  5, 
figs.  3-5. 

LysinoS  nacimientensis  (White)  Cockerell,  Bull.  Amer.  Mus.  N.  Hist.,  XXVII 
(1906),  p.  459. 

Numerous  young,  and  three  adults,  collected  in  the  Torrejon  beds, 
Rio  Torrejon,  seventy  miles  west  of  Nacimiento,  New  Mexico  {Browrtj  1896). 
This  species  was  described  from  the  Puerco,  at  a  time  when  the  Torrejon 
had  not  been  given  a  separate  name.  Probably  all  the  Puerco  mollusca 
recorded  by  White  in  the  Bulletin  cited  come  from  the  Torrejon. 

Young  specimens  show  the  sculpture  of  the  upper  whorls,  consisting  of 
rather  coarse  oblique  lines  of  growth.  In  some  shells  there  is  an  appearance 
of  spiral  grooving,  but  this  is  certainly  due  to  weathering.     Very  young 
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shelky  less  than  8  mm.  diameter,  have  a  sharp  keel.  Adults  vary  consider- 
ably in  form,  some  being  higher  and  more  compact  than  others;  it  is  possible 
that  the  flatter  and  broader  ones  represent  a  second  species,  but  we  believe 
not.  Pikbry  (Manual  of  Conchology,  part  58,  p.  68)  remarks  that  this 
species  is  "  apparently  referable  to  the  Mexican  genus  Lysinoe,  judging  by 
the  size,  the  circumumbilical  angle,  etc."  There  is  a  superficial  resemblance 
to  Helix  spatiosa  Meek  &  Hayden,  from  the  Lower  Eocene,  but  the  latter 
has  rounded  whorls  and  a  wider  umbilicus. 

With  the  H.  nacimientensis  is  a  single  specimen  of  another  si>ecies, 
crushed  and  very  imperfect.  It  seems  too  large  for  H,  adipis  White,  and 
so  far  as  can  be  seen  does  not  differ  from  H.  riparia  White,  described  from 
the  Green  River  Eocene.  It  probably  represents  an  undescribed  species, 
which  if  complete  would  be  found  to  differ  from  H.  riparia. 

Lower  Eocene. 
Oreoheliz  megarche  sp.  nov. 

Plate  XXII,  Figs.  4-6. 

Shell  depressed,  the  spire  broadly  subcorneal;  whorls  about  5{f  flattened  above 
and  below,  the  last  whorl  with  the  periphery  obtuse,  broadly  rounded,  but  the  earlier 
ones  angular,  a  strong  keel  extending  as  far  as  the  fourth;  sutures  rather  prominent; 
umbilicus  widely  open,  with  a  diameter  of  about  10  mm.;  aperture  apparently  as 
usual  in  OrcoheliXy  but  not  perfectly  preserved  in  any  of  the  specimens.  Embrj'o 
(about  two  whorls)  with  strong,  regular,  close  oblique  ribs,  following  the  lines  of 
growth,  about  eight  in  one  mm.;  rest  of  shell  rather  coarsely  obliquely  strigose,  the 
sculpture  more  or  less  irregular,  the  ribs  increasing  in  size  on  the  later  whorls,  where 
they  are  moderately  sharp,  about  ten  in  five  mm.,  but  not  distinct  or  even  enough 
to  count  accurately.  Diameter,  max.  41,  min.  35  mm.;  alt.  about  23  mm.;  spire 
10  mm.  or  con.siderably  less. 

Ijocalily. —  Wasatch  beds,  Big  Horn  Basin,  Wyoming,  five  specimens.  The  typ)e 
and  three  others  were  collected  three  miles  southeast  of  Otto  (W.  S.,  Aug.  14,  1910). 

This  very  fine  species  is  larger  than  any  living  Orcohelix^  but  in  spite  of 
its  great  anticjuity,  we  feel  confident  in  referring  it  to  that  genus.  The 
sculpture  and  form  agree  exactly,  and  in  particular  the  very  characteristic 
sculpture  of  the  embryonic  whorls  reproduces  accurately  the  condition 
found  in  such  species  as  0.  chiricahuana  Pilsbry  from  Arizona.  The  spiral 
sulcus  or  depression  ai)ove  the  suture,  characteristic  of  the  upper  whorls 
of  Onohrlix,  is  distinctiv  visible. 
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Oreoheliz  graageri  sp.  nov. 

Plate  XXI,  Figs.  5-9. 

Shell  depressed,  the  specimens  crushed,  but  apparently  originally  at  least  as  flat 
as  0.  elrodi  Pilsbry;  whorls  about  4^  (probably  not  quite  adult);  periphery  very 
sharply  keeled;  surface  coarsely  obliquely  irregularly  strigose;  embryo  shell  with 
regular  fine  sharp  ribs  as  in  other  species,  about  12  in  a  mm.;  no  distinct  spiral 
lines,  above  or  below.    Max.  diam.  about  21  mm. 

Locality. —  Ralston  Beds;  Lower  Eocene  of  Big  Horn  Basin,  Wyoming  (Sinclair 
and  Granger).    Three  specimens. 

This  is  very  like  0.  elrodi  Pilsbry,  but  the  nuclear  whorls  are  more  convex, 
with  finer  sculpture,  and  without  the  depressed  line  above  the  suture. 
With  regard  to  the  general  sculpture  of  the  shell,  the  fossil  may  be  compared 
more  closely  with  0.  chiricahiuma  percarinaia  P.  &  F.,  which  only  seems  to 
differ  in  the  more  evident  traces  of  spiral  lines. 

Gastrodonta  (?)  eyanstonensis  {White). 

Helix  evanstonensis  Wmte,  Bull.  U.  S.  Geol.  &  Geog.  Surv.  Terr.,  IV,  1878,  p. 
714. 

Described  from  the  Evanston  beds,  supposed  at  the  time  to  be  Laramie 
Cretaceous,  but  now  considered  to  be  Eocene. 

Gastrodonta  (?)  eyanBtonensiB  var.  Binclairi  v.  nov.  Cockerell, 

Plate  XXI,  Figs.  1 ,  2. 

Alt.  nearly  9  mm.,  diam.  9  mm.  Differs  from  the  typical  form  by  the  more 
elevated  spire.  Whorls  six;  base  flattened;  last  whorl  obliquely  striate.  Appar- 
ently a  Gastrodonta  of  the  type  of  G.  ligera  (Say).  It  is  very  likely  a  distinct  species, 
but  the  resemblance  to  H.  evansionensis  is  such  that  it  seems  better  at  present  to 
regard  it  as  a  variety. 

Hab. —  "About  three  miles  north  of  Ralston;  ?  Wasatch  (Ralston  Beds);  Big 
Horn  Basin,  Wyoming."    Collected  by  W.  J.  Sinclair,  Aug.  12, 1911. 

It  was  found  with  a  couple  of  Physa  pleromatis  White  and  a  quantity  of 
Vivipara  paltcdincpformis  Hall. 

QlyptOBtoma  (?)  BpatioBum  {Meek  &  Hay  den). 

Helix  spatiosa  Meek  &  Hayden,  Proc.  Acad.  Nat.  Sci.,  Phila.  for  1861,  p.  446. 
Macrocyclis  spatiosa  (M.  &  H.)  Meek,  Rept.  U.  S.  Geol.  Surv.  Terr.,  IX  (1876), 
p.  594. 

The  collection  contains  very  good  specimens  from  the  Wind  River  Beds, 
five  miles  west  of  Buck  Spring,  Alkali  Creek,  Wyoming,  collected  by  Walter 
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Granger,  Aug.  23,  1909.  The  shell  has  the  closest  possible  resemblance  to 
the  living  (Calif ornian)  Glyptostoma  newberryanum  (W.  G.  Binney),  which 
was  formerly  referred  to  Macrocyclis,  the  genus  Glyptostoma  not  having  been 
separated  when  Meek  wrote.  Our  largest  specimen  of  spatiosum  has  a 
diameter  of  47  mm.  which  happens  to  be  exactly  the  diameter  of  Binney's 
largest  G,  newberryanum.  The  modem  shell  is  considerably  more  depressed 
than  G,  apatiosum, 

OUGOCENE. 

HeUx  leidyi  Hall  &  Meek. 

Plate  XXII,  Figs.  1-3. 
Hdix  leidyi  Hall  &  Meek,  Rept.  U.  S.  Geol.  Surv.  Terr.,  IX  (1876),  p.  604. 

This  is  a  species  having  much  the  form  of  the  Mexican  Helix  buffoniana 
Pfeiffer.  The  shells  vary  from  alt.  28,  diam.  29  mm.,  to  alt.  23,  diam.  30  mm., 
but  this  appears  to  be  a  matter  of  individual  variation.  The  more  depressed 
form  occurs  along  with  the  subglobose  form  in  the  Protoceras  beds. 

The  localities  represented  are  (1)  Protoceras  Beds,  Cheyenne  R.,  S. 
Dakota,  and  (2)  Oreodon  Beds,  White  River,  one  mile  north  of  Grover,  S. 
Dakota,  1902.  In  the  original  description,  this  species  was  ascribed  to  the 
Miocene. 

Omphalina  oreodontis  sp.  nov. 
Plate  XXI,  Figs.  10,  11. 

Shell  depressed,  with  about  3J  whorls,  the  last  near  the  mouth  as  broad  as  the 
whole  spire;  upper  surface  not  well  preserved,  but  showing  feeble  obHque  striae 
following  the  lines  of  growth;  under  surface  of  last  whorl  smooth  and  shining, 
porcelain-like,  without  evident  sculpture;  columella  apparently  rather  robust; 
umbilicus  reduced  to  a  chink,  or  at  least  small  and  narrow;  aperture  nearly  12  mm. 
high,  13  broad;  periphery  rounded.     Max.  diam.  24,  alt.  13  mm. 

Locality. —  Oreodon  Beds,  Pawnee  Buttes,  Colorado. 

Except  that  it  is  more  depressed,  this  seems  to  correspond  very  closely 
with  0.  laevigata  (Pfeiffer)  of  the  Southern  States. 

Polygjnra  dallii  Steams. 

Helix  {Monodon  ?)  dallii  Stearns,  Bull.  18,  U.  S.  Geol.  Survey  (1885),  p.  14. 
Polygyra  dalli  Stearns,  Proc.  Wash.  Acad.  Sci.,  II  (1900),  p.  655. 

John  Day  Formation,  John  Day  Basin,  Oregon,  collected  by  Wortman, 
Sternberg  and  others,  about  1879. 

This  should  not  be  cited  as  of  "  Stearns  ms.,  White,"  as  the  whole  of  the 
description  is  by  Steams,  and  is  properly  credited  to  him. 
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FRESHWATER  GASTROPODA. 

Eocene. 

Planorbifl  militaris  White, 

One,  in  the  same  material  as  the  types  of  Oreohelix  grangeri.  Ralston 
Beds  (Lower  Eocene),  Big  Horn  Basin,  Wyoming. 

Planorbifl  utahensis  Meek, 

In  spite  of  its  name,  this  species  was  originally  described  from  Wyoming. 
The  present  excellent  material  has  two  labels,  the  field  label  stating  that  it 
is  from  Washakie  B,  upper  beds,  below  white  stratum.  Haystack  M.,  east 
Wyo.;  collector  P.  M.,  Oct.  2,  1906. 

The  other,  later,  label  says  Washakie  horizon  ?  A. 

Physa  pleromatis  White. 

Two  collected  with  Gcuttrodonia  (?)  sinclairi,  Big  Horn  Basin,  about 
three  miles  north  of  Ralston  {W.  J.  Sinclair). 

Vivipara  paludinnformis  Hall. 
Many  collected  with  Physa  pleromatis,  as  given  above. 

Vivipara  wyomingensiB  Meek. 
One  fine  shell;  Upper  Bridger,  Bridger  Basin,  Wyoming  {W.  G.,  1904). 

GoniobasiB  tenera  Hall. 

Good  material  from  the  Wasatch,  one  mile  south  of  St.  Joe,  Wyoming 
{Granger y  1910).  There  is  some  other  material  in  the  collection  which 
cannot  now  be  determined  definitely. 

(1.)  Tatman  Mt.,  Big  Horn  Basin,  Wyoming,  about  200  ft.  below  top; 
possibly  White  River  formation.  Ganoid  fish  scales  and  very  imperfect 
shells,  including  a  Vivipara  of  the  type  of  wyomingensis  Meek  and  a 
Planorbis  resembling  florissantensis  Ckll.  See  also  Bull.  Am.  Mus.  N. 
Hist.,  XXX,  p.  110. 

(2.)  Laramie  Cretaceous,  S.  Dakota;  "locality  unknown;  with  White 
River  collections."  A  Vivipara  in  very  poor  condition;  it  may  be  V.  lea 
M.  &  H.,  so  far  as  anything  shows. 


EXPLANATION  OF  PLATES. 


Platb  XXI. 

Fig.  1.    GaslrodorUa  evanstanensis  sinchiri  Ckll.    Big  Basin,  Wyo.    Type  -^ 

3.  Helix  nactmientenns  White.    70  miles  W.  of  Nacimiente  \. 

4.  "  "  Depressed  form.    70  miles  W.  of  Nacimiente  { 
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"    5.  Oreohelix  grangeri  C.  &  H.     Big  Horn  Basin,  Wyo.     ]. 
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**  10.  OfitpAo/ina  oreodanlis  C.  &  H.     Pawnee  Buttes,  Col.    Tj'pe  ^. 
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Fig.  1.  Hdix  leidyi  Hall  &  Meek.    Young.     J. 
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Article  XXI.—  A  NEW  IBIS  FROM  MT.  KENIA,  BRITISH  EAST 

AFRICA. 

By  Frank  M.  Chapman. 
Plates  XXIII  and  XXIV. 

Mr.  and  Mrs.  Carl  E.  Akeley  have  recently  presented  to  the  American 
Museum  a  pair  of  Ibises,  together  with  their  nest,  a  portion  of  an  egg-shell, 
and  three  young,  which  they  collected  on  the  south  slope  of  Mt.  Kenia, 
British  East  Africa,  at  an  altitude  of  9000  feet.  They  also  observed  the 
same  species  on  the  higher  parts  of  Mt.  Elgon  and  of  the  Aberdare  Moun- 
tains. It  appears  to  represent  an  undescribed  generic  type  for  which,  with 
relation  to  its  range  and  in  honor  of  its  discoverers,  I  propose  the  name 

Oreoibis  akleyorum  gen.  et  sp.  nov. 

Char.  gen. —  Most  nearly  related  to  Hagedashiay  but  pileum  with  a  conspicuous 
crest  of  rounded  feathers,  90  to  100  mm.  in  length;  entire  orbital  and  loral  space  bare 
and  not  papillose,  resembling,  in  this  respect,  Lophotibis  (which,  however,  has  the 
tarsus  scutellate  not  reticulate  as  in  the  present  genus).  Related  also  to  Lampribia 
but  with  the  forehead  and  the  base  of  the  mandible  feathered,  the  bill  shorter  and 
heavier,  the  crest  more  pronounced.    Type,  Oreaibis  akleyorum. 

Char.  8p. —  Agreeing  in  size  with  Hagedaahia  hagedashy  in  color  most  closely 
resembling  Lamprihis  olitHxceay  but  crest  wood-brown,  malar  stripe  buffy,  greater 
wing-coverts,  externally  bronzy  as  in  Hagedaahia^  back  greener. 

Type. —  No.  111218,  Am.  Mus.  Nat.  Hist.,  cf  ad.,  alt.  9000  ft.,  south  slope  of 
Mt.  Kenia,  British  East  Africa,  Sept.  5,  1910;  Mr.  and  Mrs.  Carl  E.  Akeley. 

Description  of  Type. —  Head  and  neck  all  around  rich  wood-brown,  the  anterior 
portion  of  the  crest  slightly  darker  medianly,  the  longer  feathers  with  faint  silvery 
lateral  margins;  an  evident  but  not  sharply  defined  buffy  malar  stripe;  back  and 
interscapulars  olive-green  with  bronze  reflections,  the  former  margined  with  wood- 
brown;  lower  back,  rump,  and  upper  tail-coverts  dark  blue  with  greenish  reflections; 
wing-quills  dark  purple,  the  exposed  portions  richer,  the  color  increasing  in  intensity 
on  the  inner  secondaries  which  are  tinged  with  greenish  on  the  terminal  portions  of 
the  outer  vanes,  while  the  tertials  become  bronzy  olive-green;  primary  and  greater 
wing-coverts  purple,  the  outer  vanes  of  the  latter,  except  at  the  tip,  golden  bronze 
producing,  in  the  proper  light,  a  well-defined  area  of  this  color;  remaining  wing- 
coverts  highly  metallic  vivid  green  with,  in  certain  lights,  strong  purplish  reflections; 
this  color  occupies  about  the  basal  half  of  the  closed  wing  and  is  sharply  defined  from 
the  colors  of  the  rest  of  the  wing;  breast  dark  wood-brown  with  green  reflections, 
rest  of  underparts  olive-green,  richer  on  the  flanks,  the  feathers  all  more  or  less 
margined  with  brownish;    thighs  purplish  wood-brown;    lower  tail-coverts  much 
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like  upper  tail-coverts;  under  wing-coverts  and  axillars  purplish  black;  bill  dark 
maroon,  brownish  basally;  bare  areas  on  the  head  dull  black;  feet  brownish  horn; 
in  life  "bill  red,  bare  portions  of  head  ashy  black,  legs  ohve;  iris  dark  brown" 
(Akeley). 

CuUnen,  119;  mandible  from  gonys,  48;  distance  from  gonydeal  angle  to  inter- 
ramal  feath^rfi,  49;  depth  of  bill  at  posterior  margin  of  nostril,  27;  width  at  same 
place,  17;  from  posterior  margin  of  nostril  to  posterior  margin  of  bare  orbital  space, 
48;  wing,  368;  tail,  168;  tarsus,  65.5;  middle  toe  and  claw,  75;  hind-toe  and  claw, 
36;  bare  portion  of  tibia,  30  mm. 

Description  of  female. —  Resembles  the  male  in  color  but  is  slightly  smaller. 
Culmen,  113;  mandible  from  gonys,  46;  distance  from  gonydeal  angle  to  inter- 
ramal  feathers,  48;  depth  of  bill  at  posterior  margin  of  nostril,  24.5;  width  at  same 
place,  16;  from  posterior  margin  of  nostril  to  posterior  margin  of  bare  orbital  space, 
48;  wing,  336;  tail,  162;  tarsus,  64.5;  middle  toe  and  claw,  69;  hind-toe  and  claw, 
32;   bare  portion  of  tibia,  26  mm. 

Dencriplwn  of  young  in  natal  down. —  Uniform  brownish  black;  the  orbital  and 
loral  region  bare  as  in  the  a<iult. 

Description  of  egg. —  (Based  on  part  of  shell  figured).  Ground-color  pale  pea- 
green  more  or  less  stained  with  cinnamon-rufus  and  with  irregular  blotches  of  chest- 
nut more  or  less  evenly  distributed.  Much  less  heavily  marked,  therefore,  than  the 
egg  of  llagedashia  as  figured  in  Cat.  Eggs  B.  M.,  II,  pi.  i,  fig.  5. 

Remarks. —  Any  opinion  in  regard  to  the  generic  status  of  Ibises  depends 
largely  upon  the  relative  classificatory  value  given  to  the  manner  in  which 
the  head  is  feathered.  To  ignore  this  character  would  result  in  the  union 
of  genera  whose  distinctness  has  long  been  recognized,  while  the  consistent 
application  of  similar  standards  leads  us  to  the  view  of  Reichenow  *  who, 
in  a  r(»cont  article,  places  Lamprihw  and  Ilagrdashia  in  the  genus  ThcriMicus. 
The  two  former  arc  forest-inhabiting,  the  latter  frequents  plains  and  pastures 
where  its  more  active  habits,  both  on  the  ground  and  in  the  aii*,  are  appar- 
ently reflected  in  its  longer  legs  and  tail  and  markedly  more  pointe<l  wings, 
while  its  color  scheme  is  evidently  related  to  the  open  nature  of  its  haunts 
and  is  as  different  from  that  of  lAimpribis  and  Hagcdashia  as  plain  is  from 
forest.  There  is,  therefore,  abundant  reason  for  the  numerous  generic 
differences  which  exist  between  the  American  and  African  birds,  and  we 
imagine  that  few  ornithologists  will  endorse  Reichenow's  estimate  of  their 
generic  relationships.  To  have  referred  Lampribht  to  liar  pi  prion  would 
have  been  more  to  the  point.  When,  however,  it  comes  to  a  consideration 
of  the  African  birds  intrr  .vf,  the  lines  are  more  tightly  drawn. 

Having  no  material  with  which  to  discuss  the  standing  of  the  various 
races  of  Lnmprihia  olivacra,  I  may  simply  state  that  my  single  specimen 
of  this  species  (collected  by  Du  Cluiillu  on  the  River  Muni  in  Western 
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Africa  and  loaned  me  by  the  Academy  of  Natural  Sciences  of  Philadelphia) 
closely  agrees  with  Elliot's  plate  (P.  Z.  S.,  1877,  PI.  LI)  but  lacks  the  purplish 
on  the  lesser  wing-coverts  which,  as  Salvadori  ^  has  said,  was  probably 
added  for  artistic  effect. 

The  brownish  margins  of  the  feathers  of  the  underparts  of  this  specimen, 
which  are  accurately  shown  by  Elliot's  plate,  are  said  to  indicate  immaturity, 
but  it  is  worthy  of  note  that  the  bare  forehead  and  face  are  similar  to  those 
of  the  adult,  evidence  of  the  genetic  value  of  this  character.  More  striking 
proof  of  this  belief  is  furnished  by  the  newly  hatched  young  of  Oreoibis 
which,  as  the  accompanying  plate  shows,  have  the  bare  areas  of  the  head 
similar  in  extent  to  those  of  the  adult.  As  an  alternative,  therefore,  to 
placing  distantly  related  Ibises  under  one  genus,  I  feel  that  we  are  here 
warranted  in  accepting  the  pterylosis  of  the  head  as  of  significance  in 
creating  generic  distinctions. 

Hagednshia,  LampribiSf  and  Oreoibis  form  a  group  of  closely  related 
generic  forms  which  agree  in  possessing  certain  characters  in  common 
(e.  g.,  rounded  wings,  short  tarsi,  and  a  more  or  less  well  defined  malar 
stripe)  while  other  characters  {e,  g.,  crested  pileum  and  pattern  of  wing 
coloration)  are  shared  by  only  two  of  the  three,  and  in  the  feathering  of  the 
head  no  two  are  alike.  In  some  respects  Oreoibis  is  intermediate  between 
Lampribis  and  Hagedashia,  having  the  crest  and  general  color  of  the  former, 
and  the  size,  type  of  bill  and  pattern  of  wing-covert  coloration  of  the  latter; 
but  in  its  bare  facial  areas  and  feathered  chin  it  is  unlike  any  other  Ibis 
except  Lophotibis,  from  which  it  is  widely  differentiated  by  possessing 
reticulate  in  place  of  scutellate  tarsi. 

It  is  not  often  that  in  publishing  a  description  of  a  new  generic  type  of 
bird  one  may  also  include  a  photograph  of  its  nest  and  young,  and  a  descrip- 
tion of  its  habits.  Thanks,  however,  to  Mr.  and  Mrs.  Carl  E.  Akeley,  the 
discoverers  and  collectors  of  this  fine  new  Ibis,  I  can  present  the  accom- 
panying plate  and  append  the  following  field-notes  written  by  Mr.  Akeley: 

"  We  first  observed  this  Ibis  when  camped  in  the  bamboo  forest  at  about 
8000  feet  altitude  on  the  Aberedare  Mountains.  Night  after  night,  just 
at  dusk,  a  pair  of  them  would  fly  over  our  camp  always  in  the  same  direction. 
It  was  rare  that  we  could  get  a  glimpse  of  them  as  they  flew  high  above  the 
forest,  but  their  loud,  raucous  cries  seemed  to  drown  all  other  forest  soimds. 
At  this  time  we  supposed  them  to  be  Caffer  Ibises  (Hagedashia),  which  we 
had  collected  on  Lakes  Naivasha  and  Elementeita,  some  3000  feet  lower 
down  in  the  Rift  Valley.  The  calls  seemed  to  me  to  be  precisely  similar 
to  those  of  that  species  and  we  assumed  that  the  birds  were  coming  up  into 
the  mountain  forests  to  spend  the  night. 
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"Later,  while  hunting  in  the  forests  of  Mt.  Kenia,  we  flushed  a  small 
flock  that  were  feeding  on  the  groimd  in  the  dense  jungle  where  the  bamboo 
and  forest  proper  meet.  This  is  at  about  10,000  feet.  On  this  occasion, 
as  the  birds  flew  from  the  ground,  they  perched  for  an  instant  on  low  branches, 
throwing  out  their  crests  and  we  realized  that  they  were  not  Hagedaahia. 
Then  for  many  weeks  we  had  no  opportunity  to  observe  a  specimen,  though 
every  evening  a  number  of  pairs  would  fly  over  high  above  our  camp  deaden- 
ing all  other  sounds  with  their  extraordinary  clamor. 

''At  last  one  of  them,  hard  pressed  by  a  hawk,  after  curving  and  dodging 
above  our  camp  until  nearly  exhausted,  took  refuge  between  our  tents  and 
it  was  secured.    Thb  was  the  only  specimen  collected  on  that  trip. 

"  In  1910,  when  camped  in  dense  forest  at  about  9000  feet  on  Kenia,  Mrs. 
Akeley  observed  a  nest  within  a  hundred  yards  of  our  camp.  It  was  loosely 
constructed  of  dead  branches  on  the  limb  of  a  small  tree  about  25  feet 
from  the  ground,  and  contained  three  young  and  a  fragment  of  an  egg-shell. 
We  secured  the  birds,  old  and  young,  after  photographing  them  and  their 
nest.  The  stomach  of  the  male  contained  only  a  few  fragments  of  beetles 
while  that  of  female  contained  a  large  quantity  of  vegetable  matter  —  appar- 
ently green  leaves,  beetles,  and  segments  of  Myriopods.  The  abdomen 
of  the  female  was  less  denuded  of  feathers  than  that  of  the  male. 

"This  is  a  mountain-inhabiting  Ibis  and  we  observed  it  only  in  the 
Aberdare  Mountains  at  9000  feet;  on  Mt.  Kenia  from  6000  to  12,000  feet 
(timber  line) ;  and  on  Mt.  Elgon  from  8000  to  about  10,000  feet,  while 
Hagedashia  was  not  found  to  range  above  6000  feet." 
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Article  XXII.— A  REVISION  OF  THE  CLASSIFICATION  OF  THE 

KINGFISHERS. 

By  W.  DeW.  Miller. 

Plates  XXV  and  XXVI. 

INTRODUCTION. 

The  purpose  of  the  present  paper  is  mainly  two-fold,  first:  To  establish 
the  proper  subfamily  divisions  of  the  Aleedinidse;  second,  to  bring  out  the 
characters  and  relationships  of  the  three  genera  currently  united  under 
Ceryle. 

The  conclusiotis  are  based  on  all  available  material  both  in  the  form  of 
skins  and  skeletons,  and  lists  of  the  species  examined  are  appended.  The 
first  list  includes  members  of  every  currently  recognized  genus  of  the  family. 

Dr.  P.  Chalmers  Mitchell's  paper '  On  the  Anatomy  of  the  Kingfishers'  ^ 
has  been  drawn  upon  for  the  myological  characters. 

The  greater  part  of  the  material  used  is  in  the  collection  of  the  American 
Museum  of  Natural  History.  For  the  loan  of  additional  specimens  I  am 
much  indebted  to  the  United  States  National  Museum,  through  Dr.  Charles 
W.  Richmond,  to  the  Brooklyn  Institute  of  Arts  and  Sciences,  through 
Mr.  Robert  C.  Murphy,  and  to  Mr.  «Tames  H.  Fleming  of  Toronto. 
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List  of  Species  Examined. 
I.    Skins. 


Ramphalcyon  melanorhyncha 

amauroptera 

capensis  (races) 
Megaceryle  (all  species,  not  M.  maxima 

sharpei) 
Ceryle  (all  forms) 
Chloroceryle  (all  species) 
Alcedo  ispida 

bengalensis 

ispidoides 

semitorquata 

meninting 

beryllina 
Corythomis  vintsioides 

cristata 
Alcyone  azurea 

cyanopectus 
Ceyx  euerythra 

innominata 

melanura 
Ceycopsis  fallax 
Ispidina  picta 

natalensis 
Myioceyx  lecontei 
Syma  torotoro 
Lacedo  pulchella 
Melidora  macrorhina 
Clytoceyx  rex 
Dacelo  gigas 

leachi 
Choucalcyon  gaudichaudi 

tyro 


Halcyon  coromandus 

smymensis 

gularis 

pileatus 

semicsenileus 

albiventris 

senegalensis 

malimbicus 

cyanoleucus 

saurophagus 

lazuli 

diops 

maclea3ri 

pyrrhopygius 

cinnamominus 

sacer 

chloris 

tristrami 

sanctus 

funebris 

concretus 

lindsayi 
Todiramphus  recurvirostris 
Cittura  cvanotis 
Monachalcyon  monachus 
Tanysiptera  nympha 

Sylvia 

doris 

margaritjB 

galatea 

dea 


II.    Skeletons. 


Ramphalcyon    capensis    (palatines   im- 
perfect) 

Megaceryle  torquata 
alcyon 

Chloroceryle  americana 

amazona  (skull,  palatines  imperfect) 


Alcedo  ispida  (skulls) 
Dacelo  gigas 

Halcyon  chloris  (palatines  imperfect) 
concretus  (sternum  and  shoul- 
dor  girdle) 


(I 


1912.)  Afiller,  Classification  of  Kingfishers.  241 

Summary  of  Conclusions. 

The  family  Alcedinidse  is  divisible  into  three  subfamilies,  Cerylinae 
(3  genera),  Alcedininie  (7  genera),  Daceloninae  (12  currently  recognized 
genera;  probably  one  or  two  more  definable). 

Ramphalcyon  is  the  only  genus  in  regard  to  the  position  of  which  there 
can  be  any  uncertainty.  It  is  here  placed  in  the  Daceloninse,  which  I 
believe  to  be  its  proper  place;  the  only  alternative  is  to  create  an  additional 
subfarailv  for  it. 

The  Cerylinje  constitute  a  well-defined  group  separated  from  the  two 
other  subfamilies  by  a  number  of  excellent  characters.  These  are  carried 
to  an  extreme  in  Megaceryh  which  is  also  characterized  by  several  remark- 
able peculiarities  in  which  it  differs  not  only  from  Ceryle  and  Chloroceryh 
but  from  every  other  genus  in  the  family.  These  characters  are  both 
external  and  internal,  but  the  latter  are  not  known  in  Ceryle  which  may 
prove  to  be  somewhat  intermediate  between  the  two  related  genera  in  its 
osteology  and  myology  as  it  is  in  several  external  features. 

The  Alcedinince  combine  some  of  the  characters  of  the  Cerylinte  with 
others  of  the  Daceloninee,  and  possess  several  marked  peculiarities  of  their 
own.  They  are  less  closely  related  to  the  Cerylinse  and  more  closely  to  the 
Daceloninre  than  usually  considered. 

The  current  names  Sauromarptis  and  Carcinetttcs  must  be  replaced  by 
Choucalcyon  ^  and  Lacedo  *  respectively.  Both  the  older  names  were  re- 
jected on  grounds  of  purism.  Dacelo  and  Lacedo  are  both  anagrams  of 
Alccdo  and  if  the  former  is  accepted  the  latter  must  be  also. 

Classification  Adopted. 

The  classification  here  adopted  is  set  forth  below.  It  should  be  under- 
stood that  no  attempt  has  been  made  to  revise  the  genera  of  the  second 
and  third  subfamilies;  also  that  the  order  of  genera  in  the  Daceloninie  — 
the  same  as  that  of  Sharpens  Hand-List  (with  the  addition  of  Ramphalcyon) — 
while  unsatisfactory  is  prol>ably  as  good  as  any  that  can  be  devised  with 
our  present  knowledge  and  perhaps  as  natural  as  any  linear  arrangement 
can  be. 


1  Lesson,  Traits  D'Om.,  1831.  248.  Type  by  subsequent  designation  (Gray.  1855), 
Alcedo  gaudichaud  Quoy  et  Galm.  This  genus  originally  contained  two  species:  (1)  C. 
gaudichaldii,  (2)  C.  auttrale.  The  second  species  is  the  same  as  Daeslo  gigantta  (Latham), 
which  is  equivalent  to  D.  gigaa  (Bodd.).  the  type  (by  monotypy)  of  Daeslo  Leach.  1815. 

s  Reichenbach.  Handbuch.  Alced..  1851.  41.  Type  by  subsequent  designation  (Gray, 
18.')5).  Dacelo  pulcheUa  Horsfleld. 
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AlCEDINIDiE. 

CerylinoB. 

Megaceryle  Chloroceryle 

Ceryle 

Alcedinince. 

Alcedo  Ceycopsia 

Corythomis  Ispidina 

Alcyone  Myioceyx 

Ceyx 

DalceUmince. 

Syma  Ramphalcyon 

Lacedo  Halcyon 

Melidora  .  Todirhamphus 

Clytoceyx  Cittura 

Dacelo  Monachalcyon 

Choucalcyon  Tanysiptera 

Classifications  of  Sharpe  and  Sundevall. 

The  classification  of  the  Alcedinidte  currently  recognized  is  that  of 
Sharpens  '  Hand-List  of  Birds/  and  this  is  based  on  his  *  Monograph  of  the 
Kingfishers'  published  in  1871. 

This  author  recognized  two  subfamilies,  Alcedininse  and  Daceloninse. 
The  former  comprises  Ramphalcyon  y  Ceryle  (including  Chloroceryle  and 
Megaceryle) y  and  the  three  genera  of  small,  short-tailed  species  with  com- 
pressed bills,  Alcedo,  Corythomis  and  Alcyone.  The  four  genera  of  small, 
short-tailed  forms  with  broader  bills  are  placed  with  the  remaining  genera 
in  the  Dacelonina?. 

Ramphalcyon  is  an  isolated  genus,  and  its  exact  position  is  still  somewhat 
uncertain,  but  from  consideration  of  both  its  internal  and  its  external 
structure  I  believe  it  much  more  naturally  located  in  the  Daceloninae  than 
next  to  Ceryle  (or  Alcedo)  to  which  its  resemblances,  I  believe,  are  largely 
due  to  convergence. 

The  separation  of  the  genera  of  the  Alcedo- Myioeeyx  group  in  two  sub- 
families is,  in  my  opinion,  altogether  artificial  and  unnatural.  The  close 
interrelationship  of  all  these  genera  is  indicated  by  their  strong  mutual 
resemblances  in  size,  color,  and  form  (particularly  the  dorsal  feathering, 
the  very  short  tail,  and  the  proportionate  length  of  the  toes),  and  it  is  quite 
evident  that  the  breadth  of  the  bill  alone  is  insufficient  for  more  than 
generic  definition.  Furthermore,  the  two  groups  are  nearly,  if  not  quite, 
connected  by  certain  species  of  Cryx  and  Alcyone,  while  Ispidina  leuco- 
gaster  is  said  by  Sharpe  to  approach  Corythomis. 
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These  seven  genera  taken  together  appear  to  be  sufficiently  well  char- 
acterized to  form  a  subfamily  of  their  own,  combining  to  some  extent  cer- 
tain characters  of  the  two  other  subfamilies  but  possessing  several  peculiar 
to  this  group. 

The  arrangement  of  subfamilies  here  proposed  resembles  that  of  Sunde- 
vall  much  more  than  it  does  that  of  Sharpe,  differing  from  the  classification 
of  the  former  author  only  in  the  separation  of  the  Cerylince  from  the  Alcedi- 
ninae.  Sundevall,  as  did  Cabanis  and  Heine,  placed  Ramphalcyon  with 
the  DacelonintB.  The  primary  division  in  Sundevall's  classification  is 
based  on  the  size  of  the  scapulars.  In  the  Halcyoninie  (=  Daceloninee) 
these  are  said  to  be  "  large,  forming  a  mantle,  which  hides  the  whole  of 
the  back,"  while  in  the  Alcedininse  the  scapulars  are  said  to  be  "small,  not 
hiding  the  back." 

As  shown  beyond,  the  conspicuousness  of  the  dorsal  plumage  in  Alcedo 
and  related  genera  is  due  largely  to  the  fact  that  the  dorsal  tract  is  continu- 
ous and  equally  developed,  all  the  feathers  much  elongated.  In  the  Dacelo- 
ninse  the  dorsal  feathers  are  much  shorter.  At  the  same  time,  however, 
in  some  at  least  of  the  genera  of  the  latter  group,  the  scapulars  are  unusually 
well  developed. 

Diagnoses  of  the  Subfamilies. 

The  three  subfamilies  proposed  may  be  diagnosed  as  follows.  As  the 
osteological  characters  are  known  in  but  few  genera,  and  some  of  them  will 
probably  prove  inconstant,  they  are  not  enumerated  in  the  diagnoses  but 
are  given  in  detail  beyond. 

CeryliruB. —  Alcedinids  of  both  hemispheres,  unrepresented  in  the  Australian 
Region  or  in  the  Indo-Malayan  subregion,  the  bill  long  or  rather  long,  compressed, 
the  tenth  primary  always  longer  than  the  fourth  except  in  some  specimens  of  one 
subspecies  (C  (Bnea)^  the  tail  of  moderate  length  or  rather  long  (much  more  than  half 
the  length  of  the  wing),  the  lower  end  of  the  tibia  completely  bare  for  a  distance  equal 
to  or  greater  than  the  short  chord  *  of  the  hallux  claw  (sometimes  for  slightly  less  in 
individuals  of  one  or  two  species  —  C.  cenea  and  M.  lugvhria),  the  tarsus  short  or 
extremely  short,  shorter  than  or  equal  to  the  inner  toe  without  claw  (sometimes  in 
one  species,  C.  amea,  slightly  longer)  the  toes  short  or  very  short,  the  second  toe 
relatively  longer  than  the  others,  being  (with  its  claw)  never  shorter  than  the  third 
toe  without  claw  by  as  much  as  the  short  chord  of  the  claw  of  toe  No.  2,  and  usually 
equal  to  or  longer  than  the  fourth  toe  without  claw  (sometimes  a  trifle  shorter); 
the  dorsal  tract  somewhat  interrupted  anteriorly;  the  bill  is  never  wholly  or  largely 
red  or  yellow,  the  plumage  wholly  without  changeable  blue,  the  entire  upper  surface 
including  wings  and  tail  of  one  ground  color  or  pattern  (in  each  species),  the  remiges 
or  rect rices  always  marked  with  white,  the  sex  never  indicated  by  the  coloration  of 
the  upporparts  hut  always  by  that  of  the  underparts,  the  chest  of  the  male  always 

>  /.  e..  from  tip  to  base  of  lower  side  of  claw. 
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rufous  when,  as  usual,  it  differs  in  color  from  that  of  the  female  (which  is  never 
rufous). 

Alcedininos. — Small  or  very  small  Old  World  Alcedinidae,  with  the  tenth  primary 
never  shorter  than  the  fifth,  the  tail  very  short  (less  than  half  the  length  of  the  wing), 
the  bare  space  at  lower  end  of  tibia  shorter  than  the  short  chord  of  the  hallux  claw  on 
at  least  the  outer  side  of  the  tibia,  the  tarsus  rather  short  but  always  decidedly  longer 
than  the  inner  toe  without  claw,  the  third  and  fourth  toes  long,  the  second  short, 
greatly  reduced  or  absent,  always  (with  its  claw)  much  shorter  than  the  third  and 
fourth  toes,  without  claws  (by  more  than  the  short  chord  of  the  claw  of  toe  No.  2) ; 
the  dorsal  tract  perfectly  continuous,  the  feathers  being  long  and  conspicuous,  the 
plumage  always  with  more  or  Itess  blue  or  violaceous,  the  crown  spotted  or  barred 
with  blue  (in  at  least  some  of  the  species  of  each  genus),  the  upperparts,  remiges  or 
rectrices  without  spots,  bars,  or  conspicuous  areas  of  white,  the  sexes  alike  in  the 
color  of  the  upperparts,  but  occasionally  unlike  beneath. 

The  Alcedinime  may  be  distinguished  from  both  of  the  other  subfamilies  at  once 
by  the  following  brief  diagnosis:  Small,  very  short-tailed  Kingfishers,  with  all  the 
feathers  of  the  dorsal  tract  elongated,  the  second  toe  very  short  or  absent,  the  orbital 
process  of  the  quadrate  practically  wanting.    (The  last  character  possibly  inconstant.) 

Dacelonince. —  Rather  small  to  very  large  Alcedinida^  restricted  to  the  Old  World 
and,  with  the  exception  of  one  genus,  to  the  Australian  and  Indian  Regions,  with  the 
tenth  primary  usually  much  shorter  than  the  fifth  (longer  only  in  certain  species  of 
Halcyon)  J  the  tail  long  or  rather  long  (rather  short  in  one  species  of  Halcyon  but  always 
more  than  half  as  long  as  the  wing),  the  tibia  feathered  to  its  extreme  lower  end 
(partly  bare  in  Ramphalcyon^  but  the  bare  space  on  outer  side  much  shorter  than  the 
short  chord  of  the  hallux  claw),  the  tarsus  relatively  rather  long  or  long  (decidedly 
longer  than  inner  toe  without  claw),  or  (in  Ramphakyon)  rather  short  (equalling  or  a 
trifle  exceeding  the  inner  toe  without  claw),  the  toes  long,  the  second  toe  with  claw 
shorter  than  the  third  without  claw  (but  never  by  more  than  the  short  chord  of  claw 
of  toe  No.  2),  and  shorter  than  or  barely  equal  to  the  fourth  toe  without  claw  (these 
toe  proportions  not  holding  in  Laccdo);  the  dorsal  tract  interrupted  near  its  anterior 
end;  the  plumage  always  with  blue  or  greenish  blue,  the  primaries  never  spotted  or 
barred  with  wliite  and  the  secondaries  and  scapulars  thus  marked  only  in  Laccdo, 
the  sexes  usually  ditTering  more  or  less  in  the  color  of  the  upperparts  or  tail,  rarely 
(in  a  few  species  of  Halcyon  and  in  Laccdo)  in  the  color  of  the  underparts. 

Table  of  Subfamily  Cilvkacters. 

In  the  accompanying  table  (page  245)  the  characters  peculiar  to  any 
one  subfamily  are  given  in  italics. 

Relative  D?:velopment  of  Characters  in  the  Genera  and 

Subfamilies. 

In  the  following  tal)le  the  genera  and  subfamilies  are  arranged  according 
to  the  development  of  the  various  characters  in  each.  It  is  evident  that 
the  Cerylinre,  particularly  Mrgiiccri/h\  represent  one  extreme  in  the  majority 
of  cases,  while  in  several  respects  the  Alcedinina^  are  the  most  divergent. 
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Iliac  process 


Maxillary 


Post-palatal  spine 


Clavicle  process 


Orbital  process  of  quadrate 


Junction  of  pars  plana  and  d.  p. 
of  lacrymal 


Tibial  feathering 


Length  of  tarsus 


Length  of  2nd  toe 


10th  Primary 


Length  of  tail 


Megaceryle,  large. 
Chloroceryle,  smaller. 
Dacelonins,  vestigial. 

Megaceryle     )  .  ,  ,    , 

Phi  1     k    conspicuously  expanded. 

Ramphalcyon,  slightly  approaching   Cerylinie. 
Dacelonin£B  (part),  Alcedininse,  not  expanded. 

Megaceryle,  vestigial. 
Chloroceryle,  short. 
Dacelo,  long. 
Alcedo,  very  long. 

Megaceryle,  absent. 
Chloroceryle,  moderate. 
Alcedo,  Daceloninae,  large. 

Alcedo,  absent. 
Chloroceryle,  slender,  sharp. 
Megaceryle,  sharp. 
Daceloninse,  stout,  blunt. 

Megaceryle,  upper  comer. 
Chloroceryle,  near  upper  comer. 
Alcedo,  above  middle. 
Halcyon,  Dacelo,  below  middle. 

Cerylinse,  conspicuously  bare  all  around. 
Alcedinina;,  average  (some  like  Ramphalcyon, 

some  like  Daceloninse). 
Ramphalcyon,  bare  in  front,  feathered  on  inside. 
Daceloninae,  feathered  to  or  beyond  joint. 

Megaceryle,  extremely  short. 

Chloroceryle,    Ceryle,    Ramphalcyon,  short. 

Alcedinina?,  slightly  longer. 

Dacelonina?,  relatively  rather  long  and  long. 

Megaceryle,     Ceryle,     Chlorocer>ie    amazona, 

Lacedo,  long. 
Chloroceryle     (3    species),     Dacelonina?     (exc. 

Lacedo),  medium  or  rather  short. 
Alcedinina?,  short,  vestigial  or  absent. 

Halcyon,  part,    =  9. 

Cerj'lime    (exc.    2    Chloroceryle),    Alcedinina?, 

Halcyon,  part,  =  or  >  5. 
Chloroceryle,  2  species,  Dacelo,  Todirhamphus, 

Halcyon,  part,  >  3  to  =  5. 
Dacelonina*,  9  genera  +  Halcyon,  part,  =  or  < 

3,  often  <  1. 

Alcedininae,  ver>'  short. 
Halcyon  concretus,  short. 
Cer>'lina?,  Dacelonina?,  part,  moderate. 
Dacelonina?,  part,  long. 
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Dorsal  tract 


Oil-gland  tuft 


Sexual  coloration 


Alcedininse,  continuous,  all  feathers  long. 

Cerylime,  feathers  moderate,  short  in  inter- 
scapular sp>ot. 

Daceloninae,  part,  feathers  shorter,  short  in 
interscapular  spot. 

Daceloninae,  part,  practically  bare  in  inter- 
scapular spot. 

Ramphalcyon,  dorsal  feathers  all  very  short. 

Cerylinte,  Alcedininse,  Dacelonime,  part,   large 

or  moderate. 
Monachalcyon,  Clytoceyx,  rather 

small 
I^cedo,  Melidora,  vestigial 
Cittura,  Tanysiptera,  absent 

Cerylinse,     Alcedininae,     few,     Halcyon,     few 

(different  below). 
Lacedo,   (different  below  and  above). 
AlcedininjB,  most,  Halcyon,  most,    Todirham- 

phus,     Ramphalcyon,     Tanysiptera,    most, 

(scarcely  or  not  different). 
Daceloninse,    most,    including    Halcyon,    few, 

(different  above). 


Dacelo- 
ninsB,  part. 


Characters  of  Subfamiues  in  Detail. 

The  characters  of  the  subfamilies  in  greater  detail  are  given  below. 

CerylincB  (3  genera). — The  only  subfamily  represented  in  the  Western 
Hemisphere,  to  which  one  of  the  genera  is  restricted.  It  is  wholly  absent 
from  the  Australian  Region,  New  Zealand,  the  Philippines,  East  Indies 
and  Europe. 

Size  exceedingly  variable,  one  of  the  species  almost  as  small  and  two 
nearly  as  large  as  the  extremes  in  the  family.  Bill  long  or  rather  long, 
compressed;  the  proximal  half  of  the  cuhnen  may  be  jSattened  but  is  not 
expanded  basally  as  in  Ramphalcyon;  the  gonys  not  keeled  as  in  the  latter 
genus. 

A  crest  always  present;  short,  blended,  occipital;  longer,  less  blended, 
occipital,  or  (in  one  genus)  large,  conspicuous,  compressed,  occipital  and 
vertical,  with  linear  or  narrowly  linear  lanceolate  feathers.  It  is  always 
narrow,  unlike  the  wide  flat  crest  of  Daceloninse  and  Corythomis. 

The  tenth  primary  is  never  shorter  than  the  third,  and  is  always  longer 
than  the  fourth  except  in  some  individuals  of  one  species;  longer  than  the 
seventh  in  only  one  species  (in  which  it  is  often  less). 

Tail  rather  long  (always  much  more  than  half  as  long  as  the  wing), 
^aduated  for  one  fifth  of  its  length  or  less,  sometimes  nearly  even. 
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The  lower  end  of  the  tibio-tarsus  is  not  feathered  to  the  joint  on  any  side 
and  in  front  is  conspicuously  bare.  This  unfeathered  space  at  its  most 
restricted  point  always  at  least  equals  the  short  chord  of  the  claw  of  the 
hallux,  except  in  some  examples  of  one  or  two  species. 

The  tarsus  and  hallux  are  short,  extremely  short  in  Megaceryle  which 
stands  alone  in  the  family  in  this  respect. 

In  the  other  genera  the  tarsus  is  shorter  than  that  of  any  of  the 
DaceloninflB  except  Ramphaiq^on  and  slightly  shorter  than  most  if  not  all 
of  the  AlcedininflB. 

AH  the  toes  are  short  (particularly  in  Megaceryle  and  Ceryle)  differing 
from  both  other  subfamilies.  The  second  toe  is  moderate  or  long  compared 
with  the  other  anterior  toes. 

The  second  toe  with  claw  is  usually  equal  to  or  longer  than  the  fourth 
toe  without  claw,  sometimes  a  trifle  shorter;  and  equal  to  or  longer  than  the 
third  or  slightly  shorter,  never  falling  short  of  the  third  by  as  much  as  the 
short  chord  of  the  claw  of  toe  No.  2. 

The  bill  b  always  black,  the  lower  mandible  partially  paler  (probably 
orange  in  life)  basally  in  two  species  of  Chloroceryle.  These  are  also  the  only 
species  with  red  or  orange  feet.  The  dorsal  feather  tract  is  intermediate 
in  character  between  that  of  the  two  other  subfamilies.  It  is  interrupted 
in  the  interscapular  region  as  in  the  Daceloninse  but  somewhat  less  conspicu- 
ously so.  The  feathers  of  the  lower  back  and  rump  are  longer  and  more 
fully  developed  than  in  the  latter  group,  but  shorter  than  in  the  Alcedininae. 

The  Cerylince  are  wholly  without  the  blue  or  greenish  blue  present  in 
every  genus  of  the  two  other  subfamilies  and  very  characteristic  of  them. 
The  upper  parts  are  glossy,  metallic  green  in  Chloroceryle,  lustreless  black 
and  white  or  gray  and  white  or  wholly  bluish  gray  in  the  two  other  genera. 

In  each  species  the  entire  upi>er  parts  including  the  crown,  wings  and 
tail  are  always  of  one  color  or  style  of  coloration  —  i.  e.,  the  ground  color 
is  similar  throughout  and  any  variegation  takes  the  form  of  markings  on  the 
individual  feathers,  no  large  areas  of  a  different  color  being  present. 

The  inner  webs  of  the  primaries  are  usually  spotted  or  indented  with 
white.  This  is  more  or  less  marked  in  all  species  except  Ceryle  rudis  in 
which  the  la-ge  white  patches  give  no  indication  of  being  broken  up  into 
spots,  and  in  C  amea  in  which  the  inner  webs  are  plain,  or  at  most  with  a 
fulvous  margin.  The  outer  webs  of  the  primaries  are  also  usually  marked 
with  white.  The  secondaries  and  scapulars  are  always  more  or  less  spotted 
or  indented  and  the  rectrices  barred  or  otherwise  marked  with  white. 

The  sex  in  all  three  genera  is  invariably  indicated  by  the  color  of  the 
underparts  (and  never  by  that  of  the  upperparts  or  tail),  particularly  by 
the  chest  or  breast  band.    In  both  sexes  the  chest  is  crossed  by  a  band 
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which  is  of  the  same  color  as  the  upperparts  (females  of  a// species,  and  males 
of  two),  or  rufous  (males  of  all  species  except  two),  though  in  the  rufous 
bellied  species  the  nifous  of  the  chest  is  continuous  with  that  of  the  breast 
and  belly.  Thus  the  color  of  the  chest-band  usually  distinguishes  the  sexes 
(always  in  Chloroceryle,  never  in  Ceryle).  In  one  species  of  Chloroceryle 
the  sexes  also  differ  in  the  color  of  the  throat  and  breast.  In  all  the  species 
of  Megaceryle  the  males  may  be  distinguished  from  the  females  by  the  color 
of  the  axillars  and  (except  in  one  species)  by  that  of  the  under  wing-coverts, 
while  in  two  species  there  is  also  a  difference  in  the  color  of  the  belly.  While 
the  female  never  has  rufous  on  the  chest  and  in  Megaceryle  and  Chloroceryle 
the  male  (with  one  exception)  is  always  rufous  there,  when  there  is  a  differ- 
ence in  the  color  of  the  axillars,  under  wing-coverts,  throat,  breast  or  belly 
as  above  noted  the  coloration  is  reversed,  and  where  the  male  is  white  the 
female  is  rufous  or  buff.  Ceryle,  unique  in  the  absence  of  rufous  in  both  sexes, 
fs  also  peculiar  in  having  two  black  bands  across  the  breast  of  the  male. 

Outside  of  the  Cerylinee  a  sexual  difference  in  the  color  of  the  underparts 
occurs  in  only  two  or  three  species  of  Alcedininae  (Alcedo  and  Alcyone)  and 
in  Lacedo  and  one  section  of  Halcyon  of  the  Daceloninae.  In  none  of  these, 
however  (except  in  Lacedo)  are  the  differences  of  the  same  nature  as  in 
Megaceryle  and  Chloroceryle  (or  Ceryle)  and  they  have  therefore  undoubtedly 
been  independently  acquired  and  do  not  indicate  any  particular  affinity 
to  the  Cerylinee,  nor  weaken  the  value  of  this  character  in  the  latter  group. 

The  oil-gland  always  has  a  well  developed  tuft  in  this  subfamily.  The 
secondaries  are  eutaxic  in  Chloroceryle,  diastataxic  in  the  two  other  genera. 

Several  other  miscellaneous  "negative"  characters  may  be  mentioned, 
each  of  which  serves  to  distinguish  this  group  from  one  or  more  genera  of 
the  other  subfamilies.  The  bill  is  never  wholly  red,  and  the  culmen  is  not 
hooked.  The  feathering  of  the  lores  is  normal  or  not  very  remarkable, 
never  bare  or  bristly;  the  number  of  rectrices  is  always  twelve  and  the 
central  pair  is  never  elongated  beyond  the  others.  The  second  toe  is  al- 
ways present  and  well  developed. 

The  following  osteological  characters  are,  as  previously  mentioned, 
based  on  only  a  few  species  (belonging  to  six  genera  0  and  doubtless  will  not 
all  prove  to  be  constant  distinctions  between  the  CerylineB  and  the  other 
subfamilies. 

The  culmen  is  not  depressed  back  of  the  nostrils,  and  the  latter  are 
comparatively  short  not  reaching  very  far  backwards.  The  mesethmoid 
is  produced  anteriorly  in  a  more  or  less  triangular  or  pointed  plate.  The 
pars  plana  of  the  mesethmoid  meets  the  descending  process  of  the  lacrymal 

1  Mtgaetryh,  ChloroeeryU,  Aleedo  (ikull),  12aiiipAa<ey«m  ffalsfmt,  Dmedc, 
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decidedly  above  the  middle  of  the  latter,  sometimes  at  the  upper  corner. 
The  lacrymal  is  rather  narrowly  oblong  and  has  no  backwardly  produced 
process.  The  maxillary  is  conspicuously  expanded  into  a  thin,  flat  plate. 
The  p)osterior  palatal  spine  b  vestigial  or  short.  The  orbital  process  of 
the  quadrate  is  long  or  rather  long,  slender  and  pointed.  The  sternum  is 
relatively  long  and  narrow,  the  coracoids  and  furcula  short,  the  last  much 
wider  toward  the  upper  end.  The  pointed  process  arising  from  the  upper 
end  of  the  clavicle  is  either  moderately  developed  or  wholly  absent.  The 
sternal  keel  is  high  and  prominent.  The  scapula  is  not  broadened  at  the 
bend  near  its  distal  end,  and  without  a  prominent  angle  on  the  inner  side 
at  that  point.  The  pelvis  is  wide  and  ample  without  abrupt  angles;  the 
ilia  narrowed  anteriorly,  their  inner  edges  not  sharply  defined  and  not 
separated  by  a  deep  groove  from  the  sacrum,  and  the  latter  is  flattened  on 
top.  The  ilia  bears  a  small  pointed  process  on  its  margin.  (Plates  XXV 
and  XXVI.) 

AlcedinincB  (7  genera). —  Restricted  to  the  Eastern  Hemisphere;  one 
weakly  characterized  genus  confined  to  the  Celebes,  three  to  Africa,  the 
others  chiefly  Austro-Malayan  and  Asiatic. 

Size  rather  uniform,  small  to  very  small.  Bill  long  or  rather  long, 
varying  from  compressed  to  much  depressed  or  flattened.  Culmen  not 
flattened  and  expanded  basally  as  in  Ramphalcyon,  The  vertical  crest 
when  present  (as  in  Corythomis)  differs  in  form  and  in  the  shape  of  the 
individual  feathers  from  that  of  Megaceryle,  the  crest  being  wide  and 
depressed,  the  feathers  linear-oblanceolate  or  somewhat  clavate.  In  the 
species  examined  (representing  all  the  genera)  the  tenth  primary  is  never 
shorter  than  the  fifth,  and  is  sometimes  equal  to  the  seventh.  The  tail  is 
very  short  (always  less  than  half  the  length  of  the  wing)  and  of  remarkably 
uniform  length  throughout  the  group.  In  this  respect  the  subfamily  is 
unique. 

The  lower  end  of  the  tibia  is  more  extensively  feathered  than  in  the 
CerylinoB,  the  feathers  extending  to  the  joint  in  at  least  three  genera. 
Akedo  and  Alcyojic  are  intermediate,  there  being  a  decided  bare  space  in 
front,  above  the  joint,  in  at  least  some  species;  but  on  the  outer  side  or 
rear  of  the  tibia,  if  not  in  front,  the  feathers  always  extend  further  down  than 
in  the  Cerylinie,  the  bare  space  at  its  most  restricted  point  being  shorter 
than  the  short  chord  of  the  hallux  claw. 

The  tarsus  is  always  short  or  rather  short,  always  decidedly  longer  than 
that  of  Megaceryle  but  never  as  long  as  in  the  longer-legged  genera  of  Dace- 
loninse.  It  is  slightly  longer  than  in  Chloroceryle  and  about  equal  to  the 
shorter-legged  forms  of  Daceloninae  (excluding  Ramphalcyon).  The  tarsus 
is  always  decidedly  longer  than  the  inner  toe  without  claw. 

The  anterior  toes  (except  the  second)  are  longer  than  in  the  Cerylinae 
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agreeing  better  with  the  Daceloninse.  The  second  toe  with  claw  is  always 
much  shorter  than  the  third  toe  without  claw  (by  at  least  a  trifle  more  than 
the  chord  of  the  claw  of  toe  No.  2) ;  it  is  sometimes  markedly  reduced  and 
in  two  genera  wholly  absent  or  represented  by  a  mere  vestige.  It  is  thus 
decidedly  shorter  than  in  the  Cerylinae  and,  with  the  possible  exception  of  a 
few  species  of  Halcyon^  always  shorter  than  in  the  Daceloninae. 

The  bill  in  at  least  some  species  of  every  genus  is  more  or  less  red,  at 
least  five  of  the  seven  genera  containing  species  with  wholly  red  bills.  The 
feet  also  are  usually  red  or  orange,  this  coloration  represented  in  every  genus. 

The  dorsal  feather  tract  differs  decidedly  from  that  of  the  two  other 
subfamilies  in  being  perfectly  continuous,  not  interrupted  in  the  inter- 
scapular region.  The  feathers  of  the  lower  back  and  rump  also  are  very 
long,  more  so  even  than  in  the  Cerylinae,  and  conspicuous,  not  hidden  by 
the  scapulars  as  in  the  Daceloninee. 

In  all  the  species  the  characteristic  blue  of  the  Kingfishers  (except  the 
Cerylinse)  is  present,  varying,  as  in  the  Daceloninae,  from  deep  blue  to  a 
light  silky  opalescent  or  greenish  blue. 

The  upperparts  are  almost  limited  to  these  shades  though  sometimes 
invaded  by  rufous  which  in  a  few  species  overspreads  the  entire  upper  sur- 
face.    In  the  latter  the  blue  is  represented  by  a  strong  lilaceous  luster. 

Nearly  as  universal  as  blue  is  rufous,  which  is  found  on  the  underparts 
in  at  least  some  species  of  each  genus.  The  scapulars,  remiges  or  rectrices 
are  never  spotted,  barred  or  otherwise  marked  with  white. 

The  crown  is  often  barred  or  spotted  with  black  on  a  blue  ground,  or 
with  light  blue  on  a  dark  blue  or  blackish  ground.  This  runs  through  the 
various  genera  and  is  very  characteristic  of  the  group. 

There  is,  ordinarily,  little  if  any  sexual  difference  in  the  color  of  the 
plumage.  The  sex  is  never  indicated  by  the  color  of  the  upperparts  or  tail, 
as  in  some  Daceloninae,  except  that  the  female  may  be  duller  and  greener 
above  as  in  Ramphalcyon,  and  rarely  by  the  banding  of  the  chest  or  general 
color  of  the  underparts  as  in  the  Cerylinae.  In  at  least  two  species,  however, 
the  male  has  a  blue  chest-band  which  is  absent  in  the  female.  This  is  the 
case  in  Alqfone  cyanopectus  in  which  the  blue  of  the  sides  and  flanks  is  also 
more  extensive  in  the  male,  and  in  Alcedo  euryzona  in  which  the  ground 
color  of  the  underparts  is  white  in  the  male  and  (except  the  throat)  ochra- 
ceous-rufous  in  the  female.  Thus  in  these  species  the  color  of  the  chest- 
band  is  exactly  the  reverse  of  the  normal  Cerylinae  style. 

In  Alcedo  euryzona,  however,  the  general  color  of  the  posterior  under- 
parts in  each  sex  (white  in  male,  rufous  in  female)  is  the  same  as  in  Mega- 
ceryle  maxima  and  to  a  less  extent  in  M.  alcyon.  This,  however,  can  scarcely 
be  considered  as  other  than  a  chance  resemblance  or  more  properly  a  case 
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of  parallel  development  or  convergence.  Only  one  other  species  of  Alce- 
dininse  appears  to  have  a  banded  chest.  This  is  Alcedo  beryllina  in  which 
the  underparts  are  white  with  a  blue  chest-band  in  both  sexes. 

In  all  the  species  of  Alcedo  there  is  a  curious  difference  in  the  color  of 
the  bill  according  to  the  sex.  This  is  wholly  black  in  the  males  while  in  the 
females  more  or  less  of  the  proximal  half  of  the  lower  mandible  is  red. 

The  tuft  of  the  oil-gland  is  always  well  developed.  The  status  of  the 
fifth  secondary  has  been  recorded  only  in  Alcedo  (2  species)  and  Ceyx. 
These  are  both  eutaxic,  and  in  all  probability  the  other  genera  are  the  same. 

Of  miscellaneous  characters  may  be  mentioned  the  color  of  the  bill, 
which  is  often  entirely  red ;  the  tomia  are  always  smooth,  and  the  tip  of  the 
maxilla  is  never  hooked.  The  loral  feathering  is  normal  and  the  rectrices 
always  number  twelve. 

The  osteological  characters  are  presumably  rather  uniform  throughout 
the  group,  but  unfortunately  I  have  had  for  examination  only  the  skull  of 
Alcedo  ispida,  and  the  following  notes  are  based  on  this  species. 

The  culmen  is  not  depressed  back  of  the  nostrils  and  the  latter  are  longer 
and  extend  further  back  than  in  the  Cerylinse,  agreeing  better  with  the 
Daceloninse.  The  mesethmoid  projects  somewhat  anteriorly,  most  re- 
sembling the  Cerylinse  in  this  feature.  The  pars  plana  of  the  mesethmoid 
meets  the  descending  process  of  the  lacrymal  a  trifle  above  the  middle, 
being  thus  intermediate  between  the  Cerylinae  on  one  hand  and  Dacelo 
and  Halcyon  on  the  other.  The  lacrymal  is  shorter  than  that  of  the  Cery- 
linae but  agrees  in  its  truncate  p)osterior  margin,  and  is  not  at  all  produced 
backwards  as  in  Daeelo  and  Ramphalcyon. 

The  maxillary  is  not  conspicuously  expanded,  agreeing  with  the  Dace- 
loninse  and  differing  from  the  Cerylinae.  The  posterior  palatal  spine  is  long 
and  slender,  much  like  that  of  Dacelo  but  even  longer  and  very  different 
from  that  of  Chloroccryle  and  Megaceryle,  (In  the  skulls  of  Ramphalcyon 
and  Halcyon  examined  the  palatines  are  imperfect  and  this  character  can- 
not be  determined.)     (Plate  XXV,  Fig.  1.) 

The  orbital  process  of  the  quadrate  is  remarkably  short  and  blunt. 
This  condition  is  very  different  from  that  found  in  most  genera,  but  is 
doubtless  most  closely  related  to  that  seen  in  Chloroccryle  (in  C.  amcricana 
more  than  in  C  amazona)  in  which  the  orbital  process  is  a  very  slender  spine. 
The  disappearance  of  this  spine  would  result  in  a  quadrate  much  like  that  of 
Alcedo. 

As  no  part  of  the  body  skeleton  has  been  available  for  examination,  I 
am  unable  to  describe  the  sternum,  shoulder  girdle  or  pehis  in  detail. 
Fiirbringer's  figures,  however,  show  that  there  is  a  process  near  the  proximal 
end  of  the  clavicle  as  in  Halcyon,  Dacelo,  etc.,  but  even  larger  and  more 
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abrupt,  differing  in  being  broad  and  rounded  terminally  instead  of  tri- 
angular and  pointed.  Fiirbringer  states  that  in  this  genus  the  procoracoid 
is  united  with  the  acrocoracoid  by  a  bony  bridge.  This  peculiarity  is 
probably  confined  to  the  present  subfamily. 

The  figures  of  the  sternum  show  that  the  keel  is  high  and  prominent 
but  less  so  than  in  Megaceryle  (more  as  in  Chloroceryle),  the  upper  or  anterior 
end  decidedly  concave  as  in  all  the  genera  examined  except  Megaceryle. 

Daceloninw  (at  least  12  genera). —  Restricted  to  the  Old  World  and, 
with  the  exception  of  the  large  and  widely  distributed  genus  Halcyon^ 
to  the  Australian  and  Indian  Regions.  Only  two  other  genera  (Ram- 
phalcyon  and  Lacedo)  are  found  at  all  outside  of  the  Australian  Region  and 
these  are  mostly  confined  to  the  Indo-Malayan  subregion.  Lacedo  is  the 
only  one  of  the  group  not  represented  in  the  Australian  Region. 

Size  rather  small  to  very  large,  the  smallest  species  about  equalling  the 
largest  species  of  the  Alcedininee. 

Bill  extremely  variable  in  length  and  general  shape,  varying  from  long 
to  very  short,  and  from  very  deep  to  much  depressed,  but  compressed  only 
in  Ramphalcyon.  In  all  the  others  except  Halcyon  the  form  of  the  bill  is 
decidedly  different  from  that  found  in  the  other  subfamilies  and  in  some, 
as  Cittura  and  Clytoceyx,  it  is  remarkably  modified. 

The  occipital  feathers  are  always  more  or  less  lengthened,  though  slightly 
so  in  Ramphalcyon  and  many  Halcyons.  Often,  as  in  Daceloj  Melidora, 
Clytoceyx  and  Monachalcyon,  the  feathers  of  both  the  occiput  and  vertex 
are  considerably  elongated  and  form  a  wide  flat  crest,  quite  different  from 
the  narrow  crest  of  the  CerylincB.  There  is  nothing  approaching  the  high, 
compressed  vertical  crest  of  Megaceryle,  nor  the  peculiar  form  found  in 
Coryihornis.     The  feathers  are  usually  broad  and  rounded  at  the  tip. 

The  wing  is  usually  decidedly  rounded.  In  some  species  of  Hal<^on 
the  tenth  primary  is  as  long  as  the  ninth,  these  two  quills  being  the  longest, 
but  in  all  other  genera  the  outermost  quill  is  shorter  than  the  fifth,  usually 
conspicuously  so,  and  shorter  than  the  fourth  in  all  but  Todirhamphus  and 
Dacdo. 

With  the  exception,  therefore,  of  Halcyon  the  Daceloninie  differ  in  this 
respect  from  all  the  Alcedininee  and  from  the  Cerylinse  except  certain  spe- 
cies of  Chloroceryle. 

The  variation  in  the  primary  formula  in  Halcyon  is  most  remarkbale. 
The  tenth  primary  is  in  some  species  much  shorter  than  the  first,  while 
in  others  the  tenth  and  ninth  are  equal  and  longest.  There  are  doubtless 
few  if  any  other  genera  of  birds  in  which  this  range  of  variation  is  equalled. 
There  is  little  doubt,  however,  that  this  large  genus  of  over  eighty  forms, 
by  far  the  largest  in  the  family,  is  divisible  into  at  least  two  generp   •«  it 
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l/vf  ^hiaty*  ftu'^r^  riuisft  lisktf  fhf:  S^thor^  </  die  v5a«r   aaci  jcramr^  dbe 
I^Kl^^  iy^  •Iw^  f;wttil'7  ^  C'Jimrmr  Hm^mhdr^^m^  van  T^M^fir  p^ttrm.  i 

//  Mill/  f^^  p^^jntpi^  th0:  Moddk  fair  ;^r»dT  <k«^iEac>fi.  SJMa 

aff  tfc^  tip.     In  U^tr  tfrt0r%  —  T&mpnpUrmr  C^SStmr%.  l^tmifit  vmA  5 

t  fc^  t^  H  a^rat^bvat'^  0^  fmt,  thM  or  aAve  </  it§  bn^di   km^ring  o«t  of 

Th^  fr/»4*T  #^  of  tlwr  til«i  i»  ahraj^  «rj«iKpCetelT  f«atlKrHi  to  tbr  joint 
*ni/'pr\^  m  Hnrnphnlr^m^  wtwin  »  iaurmtfBatvt  between  the  other  genam 
M$$4  ftt^  Or/tifiKKr  in  tbk  rf^fp^^ct,  tfae  lover  end  of  die  dbia  being  bsie  in 
fr^mt  Uff  ntttft:  Uhui  m  any  oclier  non-Ceryiinair  leemts  for  a  dt^anrr  about 
^|«ial  f/y  (ff  Vmf/^  than  the  iJiort  efaord  of  the  haOnx  daw^,  bat  on  the  oat- 
tide  it  H  Ixure  f(f>f  mnrrfa  kwi  than  this  distance,  thus  differing  from  the 
f>fyfini»?. 

In  the  UA\imm%  n^ttytrz  the  feathers  extend  beyond  the  joint,  smafl 
feat  hem  Krr/irinf(  rm  the  upper  end  of  the  tarsus:  Cl^oeofz^  LaeeJo, 
Hym/if  CtUura,  /Jfireh,  ChmicaUryfm,  and  some  species  of  Halcyon.  In 
Mdifhna  the  feathers  fall  o\'er  and  be>'ond  the  joint.  In  all  the  other 
If/fnurfH  ex/'ept  Hamphdcyfm  the  feathering  extends  right  down  to  the  joint, 
tUmnt^y  in  all  the  Hperrien  of  Halcyon  examined,  but  sparsely  in  Monackalcjf09u 

'llif*  f«r».iM  IH  r'omparativ#-ly  lon^  in  all  except  Ramphalcyon,  in  which 
if  U  of  it\t4tui  \\tt-  *,iiu\*'  U'nj^h  a.H  in  ChUjrfjcerylef  equalling  or  a  trifle  exceeding 
l\tt*  tuutf  Up*'  without  th#'  claw.  In  all  the  other  genera  the  tarsus  is  de- 
t'uUuWy  Uftnit-r  than  th**  inner  Uh^  without  claw,  sometimes  (Clytoceyx, 
S1(fna/'hnlry(ffi,  Ttinyniidrra  and  Syrna)  ei}ualling  or  exceeding  the  toe  and 
claw  conil;irM-H. 

Th*'  fojlowirij;  nH'aHijrcmcnts,  in  millimeters,  all  taken  from  the  bones, 
•♦how  wi'jj  tJM'  ri'lative  length  of  the  tarsus  in  several  genera: 


Tarsus 

Femur 

Mt'UJif'vryli'  t/irr|iiHt/i 

12.6 

33.4 

( '\t\ttr<n't'r\'\i'  airiiTicnrifi 

9.3 

17.5 

l<H(nf)h;il('Vofi  rapi'rmiH 

15. 

29. 

Unlrynti  cliloriM 

14. 

21  9 

l)fi<'('lo  kIkhm 

24. 

37  4 

It  will  Im*  c»l»H«TV'r<l  that  in  Mrgarrri/lc  the  tarsus  is  much  less  than  half 
till'  length  of  the  fennir;  in  dhlorocfrylr  and  Hnmphalcyon  a  trifle  more  than 
half;   ill  llttlrytm  an<l  Parrlo  much  more  than  half. 

The  Ne<'oiHl  toe  with  claw  is  always  (excepting  in  Lacrdo)  shorter  than 
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the  third  toe  without  claw,  though  sometimes  only  a  trifle  shorter.  The 
sole  exception  to  this  very  uniform  proportion  is  LacedOj  in  which  the 
second  toe  slightly  exceeds  the  third  (thus  agreeing  with  Mcgaceryle), 
The  second  toe  (with  claw)  is,  however,  never  much  shorter  than  the  third 
(without  claw),  as  is  the  case  in  all  the  Alcedininse,  never  falling  short  of 
the  third  by  more  than  the  short  chord  of  the  claw  of  toe  No.  2,  except 
probably  in  Halcyon  coromandus  and  possibly  a  few  other  species.  The 
second  (with  claw)  is  always  (again  excepting  Laredo)  distinctly  shorter 
than  the  fourth  (without  claw)  or  barely  equal  to  it.  In  Lacedo  the  second 
is  a  trifle  longer  than  the  fourth. 

Thus  in  this  subfamily  the  second  toe  is  relatively  longer  than  in  the 
Alcedininse  and  shorter  than  in  most  Cerylinae;  but  Lacedo  agrees  with  the 
latter,  while  the  two  or  three  small  species  of  Chloroceryle  agree  with  the 
Dacelonince. 

The  dorsal  feather  tract  resembles  that  of  the  Cerylinse  in  being  inter- 
rupted by  a  spot  on  the  interscapulum  in  which  the  feathers  are  very  short. 
This  is  carried  to  the  extreme  in  the  present  group,  as,  in  most  genera,  this 
area  is  conspicuously  bare,  with  only  a  few  small  downy  feathers  growing  in 
it.  In  several  genera  as  in  Ramphalcyon,  Halq/on  and  Dace^o  the  tract 
is  continuous,  a  single  line  of  small,  weak  feathers  connecting  the  anterior 
and  posterior  parts  of  the  tract.  In  Ramphalcyon  and  to  a  greater  or  less 
extent  in  Halcyon  and  Dacelo  this  interscapular  spot  is  densely  covered  with 
down. 

The  feathers  of  the  lower  back  and  rump  are  shorter  than  in  the  Cery- 
linse,  but  there  is  some  variation  in  their  length  in  the  different  genera.  In 
Ramphalcyon  all  the  dorsal  feathers  are  notably  short. 

The  bill  is  very  rarely  entirely  black  and  in  the  majority  of  genera  is 
wholly  red  or  yellowish  in  at  least  some  species.  (This  is  also  the  case  in 
the  Alcedininse  but  never  in  the  Cerylinee.) 

In  every  genus  of  this  group,  and  indeed  in  every  species  (at  least  of 
those  examined)  the  characteristic  blue  or  greenish  blue  is  present,  though 
occasionally  hardly  more  than  a  trace  is  evident. 

The  rectrices  are  barred  only  in  Dacelo  and  Lacedo,  and  the  remiges  and 
scapulars  only  in  the  latter,  the  entire  upperparts  of  which  are  barred.  The 
crown  never  exhibits  the  blue  banding  or  spotting  so  characteristic  of  the 
Alcedininse. 

In  all  but  two  genera  {Ramphalcyon  and  Todirhamphus)  in  some  species 
at  least,  the  sexes  differ  more  or  less  from  each  other  in  the  color  of  some 
part  or  parts  of  the  upper  surface  (including  crown,  cheeks,  wing-coverts, 
and  particularly  the  tail)  which  are  usually  blue  in  the  male,  this  wholly 
or  partly  replaced  by  rufous  or,  less  frequently,  black  in  the  female.    Syma 
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is  peculiar  in  having  the  head  cinnamon  in  the  male,  and  with  a  large  blacrk 
patch  in  the  center  of  the  crown  in  the  female. 

Differences  in  coloration  of  this  nature  are  wholly  absent  in  the  Cerylinae 
and  Alcedinince.  Moreover  in  the  Daceloninae  (excepting  in  a  few  species 
of  Halcyon  and  in  Lacedo)  the  sexes  never  differ  in  the  color  of  the  under- 
parts  as  do  those  of  the  Cerylinae,  no  chest-band  being  present. 

Lacedo,  in  addition  to  presenting  greater  sexual  differences  in  the  color 
of  the  upper  parts  than  in  any  other  genus  also  differs  in  the  color  of  the 
underparts  almost  exactly  as  do  the  species  of  Megaceryle  and  Chloroceryle, 
In  the  male  the  breast  and  sides  are  fulvous  or  ochraceous-buff,  while  in  the 
female  these  parts  are  almost  white,  narrowly  barred  with  black. 

In  Tanysiptcra  the  sexes  are  described  as  similar  except  in  T.  sylvia 
in  which  the  female  has  a  buff  instead  of  white  dorsal  patch  and  the  proximal 
portion  of  the  outer  web  of  the  central  rectrices  blue  (wholly  white  in  the 
male). 

In  Halcyon  the  sexes  are  usually  alike,  the  female  sometimes  somewhat 
duller  in  color  but  there  are  well  marked  differences  in  two  groups  of  the 
genus.  In  H,  concretus  and  H,  lindsayi  the  distinction  is  much  as  in  the 
majority  of  genera  of  the  subfamily,  blue  on  the  upperparts  of  the  male 
being  replaced  by  greenish  in  the  female. 

In  the  group  containing  //.  laztdi  and  several  other  species  the  sexes 
differ  in  the  distribution  of  blue  and  white  on  the  underparts  or  the  presence 
or  absence  of  a  white  collar,  or  in  both  respects.  The  male  may  be  entirely 
white  or  entirely  blue  below,  the  female  white  with  a  blue  chest-band,  or 
the  abdomen  may  be  blue  in  the  male  and  white  in  the  female. 

In  //.  alhi renin's f  which  belongs  to  another  group,  the  female  is  said  to 
be  much  duller  than  the  male  (black  above  replaced  by  brown),  the  blue 
parts  greener,  the  white  or  buff  of  the  hind  neck  and  portions  of  the  under 
surface  deeper  huff  or  more  rufescent. 

In  Todirhamphus  there  appears  to  be  no  sexual  difference.  This  genus 
is  closely  related  to  Halcyotiy  particularly  to  a  section  in  which  the  sexes  are 
alike. 

In  Ramphalcyon  also  the  sexes  differ  in  coloration  only  in  the  duller, 
more  brownish  or  greenish  (less  blue)  upperparts  of  the  females,  as  in  some 
species  of  Hidcyon}  In  this  genus  moreover  the  color  pattern  is  as 
different  as  possible  from  that  of  the  Crrylina%  and  both  color  and  pattern 
agree  much  more  closely  with  those  of  the  Daceloninje  and  Alcedininre. 

Skeletons  of  the  following  genera  of  Daceloninje  have  been  examined: 
Dacelo,  Utdcyon  {chhrisyund  sternum  and  shoulder  girdle  of  concrrtHs),  and 
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Ramphalcyon.  Unfortunately  the  palatines  are  imperfect  in  all  the  speci- 
mens except  that  of  Dacelo,  These  have  been  compared  with  skeletons  of 
Megaceryle  (alcyon  and  iorquata)  and  Chloroceryle  (americana,  and  skull  of 
C  amazona)  representing  the  Cerylinse,  and  skulls  of  Alcedo  ispida  (also 
figures  of  sternum  and  shoulder  girdle)  representing  the  Alcedininae.  It 
must  be  understood  that  the  following  statements  refer  only  to  the  genera 
enumerated,  and,  as  already  remarked,  some  of  the  minor  characters  de- 
scribed will  probably  be  found  inconstant  when  all  the  genera  are  examined. 

There  is  no  reason  to  believe,  however,  that  the  essential  characters  of 
the  Ceryline?  as  here  set  forth  will  have  to  be  changed  when  the  osteology 
of  Ceryle  rudis  has  been  investigated. 

In  the  Daceloninse  the  culmen  is  bent  down  or  depressed  at  its  base; 
this  is  not  the  case  in  the  other  groups. 

The  nostrils  are  long,  extending  far  backwards,  but  Ramphalcyon  is 
intermediate  between  Dacelo  and  Halcyon  on  one  hand  and  the  Cerylin« 
on  the  other.    Alcedo  is  little  different  from  the  Daceloninse. 

The  mesethmoid  is  not  produced  forwards  in  a  pointed  plate  as  in  Megc^ 
ceryle  and  to  a  less  extent  in  Chloroceryle  and  Alcedo.  C.  amazona  apparently 
agrees  with  the  Daceloninse  in  this  respect  but  I  am  not  certain  that  this 
pai-t  of  the  skull  is  perfect  in  the  specimens  examined. 

The  pars  plana  of  the  mesethmoid  meets  the  descending  process  of  the 
lacryraal  a  little  below  the  middle  of  the  latter,  not  slightly  above  the 
middle  as  in  Alcedo  nor  much  above  as  in  the  Cerylince.  In  Ramphalcyon 
the  descending  process  of  the  lacrymal  is  so  peculiar  that  its  relation  to  the 
pars  plana  cannot  be  easily  compared  with  that  in  the  other  genera. 

In  Dacelo  and  Ramphalcyon  the  lacrymal  has  a  conspicuous  backward 
(superorbital)  process,  longer  than  the  anterior  part  of  the  bone  in  the 
former,  much  shorter  in  the  latter.  This  process  is  altogether  absent  in 
Halcyon  (chloris),  Alcedo,  and  the  Cerylinse. 

The  maxillary,  as  in  Alcedo,  is  normal,  not  expanded  into  a  plate  as  in 
the  Cerylinse.  Halcyon  is  farthest  from  the  latter,  while  Ramphalcyon  shows 
a  slight  approach  to  the  Cerylinee  type. 

As  above  stated  the  palatines  are  imperfect  in  all  the  specimens  of  Dace- 
loninse examined  except  in  Dacelo.  In  this  genus,  as  in  Alcedo,  the  pos- 
terior palatal  spine  is  highly  developed,  being  more  than  one-third  the  length 
of  the  pterygoids  (nearer  one-half  in  Alcedo).  This  process  is  vestigial  in 
Megaceryle  and  short  (about  one-eighth  the  length  of  the  pterygoids)  in 
Chloroceryle  americana. 

In  the  fusion  of  the  posterior  portion  of  the  palatines  along  their  promi- 
nent internal  laminse  Ramphalcyon  resembles  the  Cerylinse  ^  (the  union  being 

1  Shufeldt  states  that  io  MegaceryU  alcyon  "the  Intenral  batwaea  the  aaterior  ends'*  of 
the  palatines  ("of  about  two  miUlmeten")  "is  continued  baelcwftrde  to  a  point  w«lt  witlila 
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even  nan  extennve)  uid  is  qnite  diffaeat  from  Daeih  in  vWeh  As  ii^  ■ 
'  temallamuue  are  completely  Bepumted.    J7aIevonisai 
the  extreme  poeterior  ends  being  fused.    In  AampJhatqMM,  1 
aa^  framed  by  the  humita  as  they  ^tproach  each  other  ia 
xranded  than  it  is  in  the  CeryUna. 

In  AlceSo  the  fusion  61  the  post^Mlatinea  ia  nt 
bat  the  internal  laminn  are  Bcarcdy  raiaed  above  i 
palatines,  differing  in  this  respect  from  the  other 
palatines,  howevn,  agree  vith  those  of  DacA>  and 
in  bong  nearly  in  one  plane,  while  in  the  latter  thi 
words  from  the  median  line  towards  the  outer  edge. 

"Die  ortntal  process  of  the  quadrate  is  vtxy  nmil 
Daceloninie  examined,  being,  stoat  throu^iout,  I 
distal  end.    In  Akedo  it  ia  extremely  short  and  < 

almost  be  said  to  be  absent.  In  the  Cvylinw  it  is  slender,  ti^wrinc  to  * 
punt  anterioriy,  bong  particularly  slender  and  weak  in  CUoneerjfU,  tmr- 
dently  q)|»oaching  the  condition  found  in  Aleedo, 

lie  sternum  averages  shorts  and  wider  than  that  ci  the  Cnyttam, 
the  corsGoids  and  furcula  Imger.  Tltis  ia  conspicuously  so  In  Baleifmt 
tpneretui,  while  Megaceryle  is  the  other  extreme. 

He  process  arising  from  the  davide,  near  its  upper  end,  is  aluupt  and 
laige  as  in  Abxdo  (but  pointed  rather  than  broadly  rounded  tarmlitaBjr 
as  in  the  latter).  Tbis  process  b  smaller  and  less  abrupt  in  CUoneerj^ 
absent  in  Megaceryle.    (Plate  XXVI,  fig.  1.) 

The  sternal  keel  as  in  all  the  genera  examined  except  Megaceryle  is  con- 
cave on  its  anterior  (or  upper)  end  (most  so  in  Halcyon),  and  compara- 
tively low.  (Plate  XXVI,  fig.  2.)  In  none  of  the  genera  examined  is  the 
precoracoid  united  with  the  acrocoracoid  by  a  bony  bridge  as  in  Aleedo. 
The  foot  of  ihe  coracoid  is  normal,  without  the  curious  upstanding  proc- 
ess on  the  inner  edge  found  in  Megaceryle.  The  scapula,  unlike  that  of  the 
Cerylinte.  is  widened  at  the  bend  and  with  a  prominent  angle  on  the  inner 
side  at  that  point.     (Plate  XXVI.  fig.  1.) 

The  anterior  end  of  the  pelvis  differs  from  that  of  the  Cerylin»  as 
descrihed  under  that  subfamily,  but  in  Ramphalcyon  there  is  some  resem- 
blance in  the  ilia  to  the  Cerylinie.    There  is  only  a  slight  indication  of  the 
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small  process  on  the  margin  of  the  ilium  which  is  better  developed  in  Chloro^ 
ceryle  and  conspicuous  in  Megaceryle, 

The  Position  of  Ramphalcyon. 

Fiirbringer  states  that  Ramphalcyon  appears  to  occupy  a  special  position 
and  to  connect  the  Alcedininse  (=  Alcedininae  +  Cerylince  doubtless) 
with  the  HalcyoninflB  (=  Daceloninae).  He  remarks  that  in  external  char-* 
acters  and  the  majority  of  osteological  characters  this  genus  agrees  better 
with  the  Alcedininae  than  with  the  Halcyoninse,  but  that  in  some  particular 
points  of  the  osteology  and  particularly  of  the  musculature  it  agrees  better 
with  the  Halcyonince.  Fiirbringer  states  that  if  it  were  not  for  Ramphalcyon 
he  would  agree  to  the  separation  of  the  Alcedinidee  into  two  families,  but 
that,  as  the  matter  stands,  further  investigations  are  required  to  settle  the 
question. 

I  cannot  agree  with  the  statement  that  in  external  characters  this  genus 
agrees  better  with  the  Alcedinince  (of  Fiirbringer)  than  with  the  Halcyoni- 
nee.  As  regards  the  skeletal  resemblances  the  material  available  is  too  in- 
complete for  positive  conclusions  yet  I  believe  that  Ramphalcyon  is  more 
distinct  from  the  Cervlinee  than  from  the  Daceloninee  (in  the  restricted 
sense). 

The  following  tabulation  of  the  characters  of  Ramphalcyon  shows  the 
grounds  for  placing  this  genus  in  the  Daceloninae.  It  agrees  best  with 
this  subfamily  in  sixteen  of  the  characters  enumerated  (also  in  several  im- 
portant muscular  peculiarities),  with  the  Alcedinince  in  eight  characters 
and  with  the  Cerylinee  in  five. 

In  almost  all  of  the  features  in  which  Megaceryle  and  Chhroceryle  differ 
from  each  other,  Ramphalcyon  more  nearly  agrees  with  the  latter  than  with 
the  former.  This  is  the  case  not  only  in  the  characters  here  enumerated, 
but  also  in  the  sternal  keel,  the  foot  of  the  coracoid,  and  the  crest,  in  all 
of  which  Megaceryle  is  highly  specialized. 

It  is  my  belief  that  the  resemblance  in  certain  respects  of  Ramphalcyon 
to  the  Cerylinte  is  due  largely  if  not  wholly  to  convergence  caused  by  simi- 
larity of  habits.  These  likenesses  while  more  or  less  striking  are  imperfect, 
and  the  details  in  which  they  are  imperfect  are  suggestive  of  analogy  and 
not  of  common  descent. 

Thus  the  bill  while  compressed,  though  to  a  less  extent  than  that  of 
Megaceryle,  differs  in  the  form  bf  the  culmen,  gonys  and  mandibular  rami. 
The  culmen  is  flattened  and  widened  basally  (unique),  the  gonys  decidedly 
keeled  (broader  and  flatter  in  the  Cerylince).  The  mandibular  rami  are 
decidedly  thinner  and  not  conspicuously  bent  inwards  as  bk  the  < 
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and  fonn  a  rounded  S3rinphy9b,  not  a  narroir  V-shaped  ao^as  in  the  Imtter. 
The  interramal  space  is  broader,  and  the  feathers  (like  those  of  the  mider- 
parts  in  general;  are  less  firm,  dense  and  scale-like  than  in  the  Ceryliiie 
group.  In  all  these  respects  the  resemblance  to  certain  Dacdoninae,  for 
example  Halcyon  pileatits,  is  striking.  The  biD  is  of  the  same  red  (!olor  in 
that  species  as  in  two  of  the  three  species  of  Rampkakyon  (a  feature  unkiiown 
in  the  Cerylin^e),  and  except  for  the  form  of  the  culmen  the  bill  of  Rampkal" 
eyon  differs  from  that  of  Halcyon  only  in  being  more  strikingly  coiii- 
pressed.     (Plate  XXV,  fig.  2.) 

The  loral  feathering  and  the  tibial  feathering  have  both  evidently  been 
modified  by  the  aquatic  habits,  yet  in  both  respects  there  is  a  decided  differ- 
ence from  the  Cerylinse.  The  feathers  of  the  lores  are  extremely  small  and 
very  closely  appressed. 

Neither  the  form  of  the  wing  nor  the  coloration  are  C^yline,  but  much 
more  Dacelonine.  A  significant  point  of  resemblance  between  Ramphal^ 
cyan  and  the  Daceloninae  is  the  nidification.  Little  has  been  published 
regarding  the  breeding  of  any  of  the  species  of  this  genus  but  it  is  certjun* 
at  least,  that  the  nest  is  often  placed  in  trees.  McGregor  describes  a  nest 
of  R.  gmildi  "  in  a  deserted  termite's  nest  which  was  built  approximately 
thirty  feet  from  the  ground,  in  a  small  dead  stub.  It  was  probably  exca- 
vated by  the  birds,  as  there  is  no  other  way  in  which  the  hole  could  have 
been  made?."  As  far  as  is  known  all  the  members  of  the  Cer^-linie  in- 
variably nest  in  holes  excavated  in  sand  or  clay  banks. 

While  some*  of  the*  rcHrmhIancos  of  Ramphaicyon  to  the  Cerylinse  may  be 
(I lie*  to  convergence,  others  arc  probably  explainable  by  descent  from  a 
common  ancestor,  for  the  j;enus  is  unquestionably  an  old  and  isolated  one. 
The  short  tarsus  and  fused  palatines  are  two  of  the  most  important  resem- 
blance's to  the  other  piscivorous  Kinj^fishers.  , 

Of  the  dill'erences  from  the  Alcedinina*  the  most  important  are:  length 
of  second  toe;  proportion  of  primaries;  character  of  dorsal  feathering;  form 
of  hicrymid  iirnl  of  orbital  process  of  quadrate;  size;  length  of  tail;  and 
prol»nl)ly  the  form  and  arrangement  of  certain  muscles. 

Xearcst  Dacdoninor 

]ji'.i\v,^\\  of  Hrcnnd  toe  (also  agroea  with  aberrant  Cor>lina») 

Proportion  of  iniiiiarics 

DorHal  fj'.'itln'rinn  (iniK'h  nearer  Cerylinaj  than  to  Alc(^hnina^) 

(ionys  and  inan(lil)iilar  rami  ((vjually  near  Alrodinina^?) 

Lacrynial  (like  Ihinio;  unlike  Halcyon  which  is  like  Alcr*io  and  CVrylinaO 

(Juadrale,  orbital  ])roeess 

Base  of  eulfn<'n  (Icjires^sed  (in  skull) 

Tel V in  (tliat  of  Alrnio  not  seen) 

Certain  muscles  (iniportant) 
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Nearest  DaceUmince  and  Alcedinince 

General  coloration  (blue  present,  remiges  and  rec trices  unmarked) 

Sexual  coloration  (no  difference  below;  no  chest-band) 

Length  of  third  and  fourth  toes  (little  different  from  Chloroceryle) 

Maxillar>'  not  expanded  (slightly  approaches  Cerylinse) 

Proximal  end  of  fiurcula  (nearest  Daceloninae,  not  far  from  Chloroceryle) 

Nidification 

Nearest  DaceUmince  and  Cerylince 
Length  of  tail 
Size 

Neatest  CeryliruB 

Length  of  tarsus  (like  Chloroceryle) 
Compressed  bill  (also  deep) 

Nearest  Alcedinirue 

Feathering  of  tibia  (intermediate  between  Cerylinae  and  Daceloninse) 

Nearest  Alcedinince  and  Cerylince 
Fusion  of  palatines  (even  more  extensive) 


Remarks  on  Other  Genera. 

While  the  question  of  generic  distinction  in  the  Alcedininse  and  Dacelo- 
ninte  is  beyond  the  scope  of  the  present  paper,  some  random  remarks  on 
the  subject  suggest  themselves  and  a  few  characters  often  overlooked  in 
systematic  works  may  be  mentioned. 

The  very  large  and  dominant  genus  Halcyon  is  remarkable  not  only  for 
the  great  number  of  species  (three  or  four  times  that  of  Tanysipiera,  the 
next  largest  genus  of  Dacelonince)  and  wide  geographical  distribution  (the 
only  genus  of  the  subfamily  found  in  Africa,  where  it  is  well  represented), 
but  also  for  the  striking  variations  in  the  relative  length  of  the  primaries 
and  the  presence  or  absence  of  the  fifth  secondary. 

Halcyon  is  evidently  a  generalized  form  and  approaches  the  other  sub- 
families more  closely  than  any  other  genus  of  its  group.  In  the  absence  of 
a  backward  process  to  the  lacrymal  it  differs  from  Dacelo  and  Ramphalcyon 
(and  doubtless  other  genera)  agreeing  with  Alcedininae  (Alcedo  at  least)  and 
the  Cerylinse. 

Lacedo  (Carcineuies)  is  distinguished  by  several  peculiarities,  the  strik- 
ingly barred  upperparts  and  remarkable  difference  between  the  sexes  beixig 
the  most  conspicuous.  In  the  proportionate  length  of  the  toes  Lacedo 
differs  from  all  others  of  the  group  and  agrees  with  the  typical  Ceryiine 
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proportions.  The  second  toe  (with  claw)  is  a  trifle  longer  than  the  third 
and  fourth  toes  (without  claw) ;  in  other  genera  the  second  is  shorter  than 
the  third  and  barely  or  not  as  long  as  the  fourth. 

It  is  curious  that  in  the  barring  of  the  upperparts,  the  sexual  difference 
in  the  coloration  of  the  underparts  and  the  relative  length  of  the  toes  thb 
genus  should  so  strongly  recall  the  Cerylinee,  but  the  resemblance  cannot 
be  considered  as  anything  but  a  coincidence.  The  resemblance  of  the  female 
to  Bucco  radiatm,  a  bird  of  another  suborder,  is  quite  striking,  and  in  its 
conspicuous  fulvous  collar  the  Bucco  is  even  more  Kingfisher-like  than 
Lacedd  itself. 

The  tuft  of  the  oil-gland  is  well  developed  in  about  half  of  the  genera 
of  Daceloninse.  In  Clytoceyx  and  Monachalcyon  it  is  rather  small  and 
sparse,  in  Lacedo  and  Melidora  reduced  to  a  mere  vestige  and  in  Tanysiptera 
and  Cittura  it  is  altogether  wanting.  The  absence  of  the  tuft  in  Tany^ 
9iptera  has  been  previously  recorded  by  Beddard  and  in  Cittura  by  Mitchell, 
and  my  observations  confirm  their  statements. 

The  character  of  the  tarsal  podotheca  is  a  useful  generic  character  but 
too  variable  to  use  in  delimiting  the  subfamilies.  It  is  constant  in  the 
Alcedininae  in  all  of  which  the  tarsus  is  covered  with  skin  only,  without  a 
suggestion  of  scales.  In  the  Cerylinae  we  find  that  Chloroceryle  differs  from 
the  two  other  genera  in  its  unsealed  podotheca.  In  the  Daceloninse  it  is 
naked  only  in  Cittura,  covered  with  a  single  row  of  broad  plates  as  in 
Halcyoriy  a  double  row  as  in  Monachalcyon,  or  with  three  or  more  rows  as 
in  Dacclo. 

The  extent  of  coherence  l>etween  the  anterior  toes  is  very  constant 
throughout  the  family,  and  the  form  of  the  external  nostrils  is  of  no  more 
than  geiuTic  value.  The  nostril  is  a  narrow  slit  in  the  Cerylinae  and  Alcedi- 
nina*,  wider  and  more  open  in  most  of  the  Dacelonina*. 

The  natural  grouping  of  the  genera  in  the  Daceloninie  is  a  matter  of 
considerable  difficulty  and  no  arrangement  can  be  considered  final  until 
the  internal  anatomv  has  been  examined. 

It  is  obvious  that  Halcyon  and  Todirhamphus  are  very  closely  related, 
while  Paccloj  Choucalcyon,  and  probably  Clytoceyx  form  a  natural  group,  but 
the  exact  positions  of  the  remaining  genera  is  a  question  for  future  determi- 
nation. 

Tunysiptrra  is  highly  remarkable  in  the  form  of  its  tail  but  in  no  other 
respect,  though  the  almost  perfect  agreement  of  the  sexes  in  coloration  is 
worthy  of  note.  In  his  *Map  of  the  Family  Alcedinida?'  Sharpe  places 
Monachalcyon  between  Halcyon  and  Tanysiptera,  a  position  almost  certainly 
wn>ng  in  my  opinion.  Monachalcyon  fulgidus  recognized  by  Sharpe  in  his 
Monograph  as  a  distinct  genus,  Caridonax,  I  have  not  seen.     It  is  apparently 
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much  like  Monachalcyon  in  form  but  strikingly  different  in  coloration  and 
closer  examination  may  discover  characters  of  generic  value. 

The  Aicedininae  is  a  very  compact  group,  the  genera  all  being  closely 
related.  They  are  based  on  the  form  of  the  bill,  compressed  in  some,  more 
or  less  depressed  in  others,  and  in  the  development  of  the  second  toe,  which 
is  always  short  and  often  vestigial  or  absent.  Ceycopns  is  a  weakly  char- 
acterized genus  being  perfectly  intermediate  between  Ispidina  and  Ceyx, 
differing  from  the  former  only  in  the  slightly  shorter  second  toe. 
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Generic  Names. 

It  is  rather  remarkable  that  with  all  the  minute  generic  subdivisum  of 
recent  years  the  old  genus  Ceryle  has  thus  far  remained  intact. 


9i>4  k^ulff^  Am^ra^m  Jf  MRsuH  rf  SiDmd,  iK 


tiun^  P*$^^  K^iip  ytff^^0<  Tiom^!^  for  rhr^  r,ra^r  imnfw  of 
^JtiHy  Ky  K;r.ip.  Vi*  vySi^,  ♦h^  ia^r  rhr^^  ha-r#-  r^^n  rnur^an^tj- 

4M^«ry^  ^r*iifr*  *i*^i^T  IJtf^A^nn  or  ^y/njfkf/mrU  anri  art  <i»TiiupiBlKii  b; 
*/^^<  ^/  ^kcftpU'  Iffij^^Jkfif-*:  Vr  ^nu^U:  •h«n  V,  •Jk^  rank  o^  z^^nerm. 
f  J#^  f/*//f  ^  \tf$^^^uf  fili(^^i^-^^.  ar*-  n/>f  fJ^r^vn^  or  #k>  iu>t  ^rot  in 
ftfcffi  af»/J  ^h*-<  faz-f  !•>*<  r^^trrWi  rh#r  wnr/srjiirirA  of  th^  dKtincciKas  *if 
lpr//i#j/<,     Ksi»bp\  ^^yi^f  «A  riarr*^  f*-^  hi.-*  ^t^rrw>n!»  of  fy.r^^  w^as 
fy/'h  *f*'  rr^«f.  appf^/^yfwf/:;  fh^  dark  gAf^^.y  ^r^^ti  of  Cklon^^.ijU  e§ 
t#i  fJi^  hiu'Ajt  %UiU:  fit^  larjf^  ^iz^  of  fb^  *p^ritt  of  M^^ui^.r^js 

t\%^ti  ffffftt  fh^  Otfi^TJt  ^>f  fh#r  f  ,>f>"lm#r  ^^ip. 

(if^sttaf:  Stxo.vtmt. 
Ifi  a/MIf ior*  to  fh^  thr#*^  vali/l  ;(#fi#D>  nzntt^,  Umt  other?  have 


|yi«»!Z'/l  iff  fhi<  ^v>^t\f  %Wu'h  catifUft  \pf:  ijv-rl,  on#^  r^  th«n  beinz 
irJiik  Mi^-  M»r^'#'  otht^^  ar#T  #fffh#T  aF/vJut^  or  virtual  ?»j'non>'m5.    The 
|/I<'N'  li'.f  of  fh*'<-  tiHtft*-^*.  follow-,: 

C^rfU  IVWK  l'^^  XXI,  IH2H,  :;Hi  Tvf^-  by  -uFwr^M'-ri-  d*-j^isrruirion.  th*='  £rst 
•t\f*'*n A,  Alff'lo  fith*.  \auu    '<'0r;i'f,  y^\i),.     Thi-  i»\tf'<\f-*.  i-  aWi  'Ke  'A-pe  by  elimi- 

am* tiuma ,  nh  ijiiit ,  ',\ut\  hitolfff  '      uiAa).     Hy  tltf  n-f'Ofi^uiJ loii  of  Chloritcf^uU   Skiv\ 
Mttj/Ht fifh   t},i.r  fftfui^.  I*   riniru'.U'ti    to  a  -inj^l'r  .•<f><'''i'"»    'livi-iM':  into   ihrpe   sub- 

fyhlorrXMiryU  Km:v,  Wrh.  naturhHt.  Wn-inn  If#-.»<*ri.  II.  IStS.  6S.  Tv-pe.  by 
m\St'Mi\Mtul  fi«>-iKri;itiori,  Ala-jlo  nmazftrut  I^ith/irn  ''Oniv.  ISo'iy.  The  fir«t  species  is 
Ahttlo  'U4/n:/f UioKo  Ijfifi.  ^-  Ala/io  iimn  l'alla'<y  hy  'liriiiruitiori  either  a wiaz^wa 
UT  ttnH  fniimi  rtt\\\t\  \tt'i't}U\i'  the  tyjH'.  'V\i*'  (tr\yi\ui\\  HfK-rieMof  thi.- K''i"i**  were  the  same 
four  M'l  /it,  pre^i'fit  rceoKriixeH,  with  the  mMition  of  "hirolor,"  a  synonvin  of  ifufa. 
I'VHif  very  «hf.t.inrt  wperji'M,  with  four  <ir  five  milmpericH,  all  ronfined  to  the  Nerjtropical 
Itejirioii       A  v»TV  fifitiiral  KeniiM,  of  whwh  the  f»»llowiriK  im  n  Hynr>fiyni. 

Amti/onifi  Heirheriharjh,  HarHlb.  A  heel  ,  Ih;.I,  '^H.  Type,  by  j-nbr^equent  designa- 
tion, the  lirni,  Mpi-cien,  Ahnlo  HUfHrnlinnn  Litifi  —  Mmlu  ama  Pallas  (Sharpe,  Jan. 
IH7I  and  \H{rZ).  Not  Amnznun  I,e^*«iii,  I.S.'il  Thiw  waH  pro|K>M'<l  as  a  subgcneric 
ieini  to  itirhide  ( 'hlontnri/lr  nnin  nnd  f  nnhi  mid  \m\**  nnid  KefHTJcally  for  the  same 
Iho  »ip«'('ii'M  by  Honaparte.  Thrm-  crMin-K  dilT'M  finm  f  mm  rirand  except  in  colora- 
I  ion  iiiid  III  my  opininn  ar»'  not  rvn  niibni'iM'i  indl\  Mipiinilih'  from  the  latter. 

'Iht'se    lhn«-   MpirjiM   cojlivf  ively.    h«i>\«'Vri,    «hnri    in    neveral   respects   from    C. 
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amazona  (the  type  of  Chloroceryle)  and  the  name  Amazonis  might  be  used  siibgeneri- 
cally  to  express  this  difference.  The  utility  of  subgenera,  however,  with  the  small 
present-day  genera  is  very  doubtful.  Moreover,  Amazonis  is  perhaps  invalidated  by 
Amazona  Lesson,  1831. 

Megaceryle  Kaup,  Verb,  naturhist.  Vereins  Hessen,  II,  1848, 68.  Type,  by  sub- 
sequent designation,  Alcedo  maxima  Pallas  (Gray,  1855).  The  first  species  is  **ffiU- 
tata^^^  presumably  guttata  Vigors,  1830  (not  of  Boddaert,  1783  =  Alcedo  maxima 
Pallas),  Ceryle  gtUtulata  Stejn.  Elimination  would  fix  the  type  on  guttata  (guttulata) 
for  though  this  was  the  first  species  to  be  removed  from  the  genus  (by  Reichenbach 
in  1851),  it  was  not  placed  in  a  new  genus,  but  merely  transferred  back  to  the  old 
genus  Ceryle.  The  original  genus  contained  the  same  species  now  referred  to  it. 
with  the  exception  of  the  slightly  distinct  lugubris. 

Five  species,  four  of  them  very  strongly  marked,  and  three  subspecies,  one  or  two 
of  which  may  be  specifically  distinct.  The  only  genus  of  Kingfishers  found  in  both 
Hemispheres;  generally  speaking  each  of  the  four  great  continents  is  inhabited  by  a 
characteristic  species.  Three  other  generic  names  have  been  used  for  the  various 
species  of  this  very  natural  and  compact  genus,  as  follows: 

Ispida  Swainson,  Cla.ssif .  Birds,  II,  1837, 336.  Type,  by  subsequent  designation, 
the  first  species,  Alcedo  alcyon  Linn.  (Sharpe,  Jan.  1871  and  1892),  not  Ispida 
Brisson,  1760.  Contained  alcyoUy  bitorquata  (  =  rudis)  gigantea  (  =  maxima)  and 
tor  quota.  This  is  the  earliest  name  for  the  genus  Megaceryle  but  is  invalidated  by 
Brisson's  name  for  those  who  accept  the  genera  of  that  author. 

Streptoceryle  Bonaparte,  Consp.  Volucr.  Anisod.,  1854, 10.  Type,  by  subsequent 
designation,  the  first  species,  Alcedo  torquata  Linn.  (Gray,  1855;  Sharpe,  Jan.  1871, 
and  1892). 

This  genus  w^as  quite  unnecessarily  established  by  Bonaparte  (as  a  full  genus) 
for  torqxuiia  and  alcyon^  the  New  World  species  of  Megaceryle.  They  are  both, 
at  least  M.  torquata^  strictly  congeneric  with  M.  maxima. 

Ichthynomus  Cabanis  and  Heine,  Mus.  Hein.,  Th.  ii,  1860, 150.  Type,  by  mono- 
t>Ty>  Alcedo  maxima  Pallas. 

This  is  a  pure  synonym  of  Megaceryle^  having  the  same  species  as  its  type.  Five 
years  before  Ichthynomus  was  published  Gray  had,  in  1855,  designated  maxima  as 
the  type  of  Megaceryle f  although  this  is  the  last  mentioned  of  the  four  species  given  by 
Kaup  under  that  genus.  In  specifying  the  last  species  as  the  type  Gray  was  probably 
influenced  by  Reichenbach's  ill-advised  action  (in  1851)  in  transferring  guttata 
(=  guttidaia)  from  Megaceryle  back  to  true  Ceryle ^  and  by  Bonaparte's  removal 
(in  1854)  of  torquata  and  alcyon  to  his  genus  Streptoceryle ^  leaving  only  the  single 
species  fnaxima  in  Megaceryle.  Possibly  also  the  fact  of  there  being  two  guttatas, 
that  of  Boddaert  ( —  maxima  Pallas)  and  that  of  Vigors  ( »  guttulata  Stejn.)  made  it 
seem  undesirable  to  Gray  to  fix  guttata  as  the  t3rpe. 

On  the  other  hand  Cabanis  and  Heine  in  founding  the  genus  Ichthynomus  for 
M.  maxima  took  Kaup's  guttata  as  the  guttata  of  Vigors  {guttulata  Stejn.)  in  which  they 
were  unquestionably  correct,  and  considered  it  as  the  type  of  Megaceryle  (doubtless 
because  of  its  being  the  first  species),  ignoring  Gray's  citation  of  maxima  as  the  type 
of  the  latter  genus. 

Unfortunately  the  nomenclature  in  this  group  is  still  unsettled,  for  it  is 
uncertain  whether  it  will  not  be  necessary  to  replace  Alcedo  by  Ispida  and 
to  use  the  former  name  in  place  of  Megaceryle. 
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The  type  of  the  Linnaean  genus  Alcedo  (1758),  by  subsequent  designa- 
tion, is  the  first  species,  A.  iapida  (Lesson  1828,  Gray  1840).  The  type  of 
Brisson's  Ispida  (1760)  is,  by  absolute  tautonymy,  its  first  species,  /.  ispida. 

If  the  fact  that  the  t^'pes  of  these  two  genera  are  the  same  renders  Ispida 
a  synonym  of  Alcedo  then  Ispida  is  thereby  canceled  and  removed  from 
further  consideration,  and  the  changes  above  mentioned  are  averted.  How- 
ever, at  the  time  Ispida  was  established  Alcedo  had  no  type,  as  this  was  not 
fixed  until  1828.  For  this  reason  some  maintain  that  Ispida  cannot  be 
canceled  but  must  be  used  for  Alcedo  ispida.  Alcedo  would  then  be  tenable 
for  one  of  the  other  species  of  the  original  genus,  and  should  probably  be 
used  either  for  A.  smymensis,  which  is  a  species  of  Halcyon  (Swainson, 
1820),  but  is  not  the  type  of  this  or  of  any  other  genus,  or  for  A.  cUcyon, 
a  species  of  Megaceryle  (Kaup,  1848),  and  the  type  of  Ispida  (Swainson, 
1837,  nee  Brisson,  1760),  by  special  designation  (Sharpe,  1871). 

By  pure  elimination  the  t.vpe  of  Alcedo  Linn,  is  A.  alcyon. 

As  there  is  a  decided  difference  of  opinion  among  the  systematists  whom 
I  have  consulted  as  to  the  interpretation  of  the  rules  bearing  on  this  case  it 
seems  best  to  leave  these  names  as  currently  understood,  particularly  as 
there  is  a  strong  probability  that  no  change  will  be  necessary.  The  ques- 
tion may  well  be  left  for  decision  by  the  International  Zoological  Commis- 
sion. 

Differential  Characters. 

In  the  accompanying  tables  the  differences  between  the  three  genera  are 
briefly  stated. 

Unfortunately  the  osteology  and  myology  of  true  Ceryle  (and,  excepting 
the  skull,  of  Ch.  amazona)  do  not  seem  to  have  been  investigated.  When 
these  are  known  the  exact  relation  of  Ceryle  to  Megaceryle  and  Chloroceryle 
will  be  much  clearer  than  at  present. 

In  external  characters,  at  least,  it  will  be  observed  that  both  Mega- 
ceryle  and  Chloroceryle  possess  a  number  of  unique  characters,  while  Ceryle 
has  fewer  strongly  marked  peculiarities,  being  mainly  characterized  by  a 
combination  of  the  characters  of  the  two  other  genera.  In  the  texture 
and  coloration  of  its  plumage,  however,  it  stands  quite  alone. 

Megaceryle  is  unquestionably  the  most  strongly  characterized  genus, 
as  several  of  its  characters  (form  of  crest,  extreme  shortness  of  tarsus  and 
hallux,  and  coloration)  are  found  in  no  other  genus  of  the  family.  It  is 
highly  prol)able  that  several  of  its  skeletal  or  myological  peculiarities  are 
also  unique,  but  some  of  these  may  prove  to  be  shared  by  Ceryle. 

Of  the  nine  exclusive  characters  of  Chloroceryle  only  four  are  constant, 
the  five  others  failing  in  G.  amazona,  the  aberrant  member.     This  species 
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nearly  agrees  with  Ceryle  in  all  five  of  these  points  and  with  Megaceryle 
in  three  or  four  of  them.  In  the  appended  table  the  characters  peculiar  to 
each  genus  are  given  in  italics;  those  enclosed  in  parentheses  are  diagnos- 
tic except  for  Chloroceryle  amazona. 

In  all  of  the  above  skeletal  characters  (except  outer  comer  of  foot  of 
coracoid  and  form  of  costal  process)  Megaceryle  is  unique  in  the  family  as 


Table  showing  the  myological  differences  between  Megaceryle  and  Chloroceryle.^ 


Latissimus  dorsi  anterior 

et  posterior 
Expansor   secundariorum 
Ilio-tibialLs  exteraus 

lUo-tibialis 


Megaceryle 
Subequal 

Present,  but  feeble 
Belly  narrow  (maxima)  or 

rather  narrow  (alcyon) 
Preacetabular   part    well 

developed 


Caud-ilio  femoralis,  pars      Comparatively  narrow 

caudal  is 
Peroneussuperficialis  Moderately  reduced 


Deep  plantar  tendons 
Deltoides  propatagialis 


Alar  tendons 


Vinculum  forked,  etc. 
{Ch.  americana  resembles 
Megaceryle) 

Brevis  generalized 


Chloroceryle 

Anterior  very  thin,  poste- 
rior enormous 
Absent 
Broad 

Represented  by  a  band 
of  fascia)  with  only  a 
few  muscular  fibres 
near  proximal  end. 

Somewhat  wider 

Greatly  reduced,  merely 
a  long  tendon. 

Vinculum   simple,   etc. 

{Ch.  inda  differs  from  Ch, 
americana  as  well  as 
from  Megaceryle) 

Brevis  specialized 


far  as  known,  while  Chloroceryle  is  intermediate  between  Megaceryle  and  the 
other  (non-Ceryline)  genera,  being  nearer  Megaceryle  in  most  respects,  but 
in  the  form  of  the  clavicle,  sternal  keel  and  coracoid  agreeing  more  closely 
with  the  Dacelonince. 

The  three  smaller  species  of  Chloroceryle  (particularly  C,  Inda  and  C 
csnea)  approach  the  other  subfamilies  in  several  characters  found  in  no  other 
Cerylinse.  Thus  in  the  relatively  short  second  toe  they  agree  with  the 
Daceloninse  and  approach  the  Alcedininae;  in  the  more  rounded  wing  they 
are  nearer  the  Daceloninee,  and  in  the  orange  of  feet  and  lower  mandible 
they  resemble  many  members  of  both  those  groups. 

On  the  other  hand  in  two  skeletal  peculiarities  (mesethmoid  and  pala- 
tines) C.  americana  agrees  with  Megaceryle  while  C,  amazona  is  distinctly 
different. 


<  These  characters  are  taken  from  Mitchell,  and  are  based  wholly  upon  M.  alcyon,  M. 
m%x%mat  Ch.  amtricana,  and  Ch.  ijtda. 
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The  following  list  shows  how  Chloroceryle  combines  many  of  the  charac- 
ters of  Megaceryle  (though  often  to  a  less  degree)  with  others  agreeing  better 
with  those  of  the  Alcedininae  or  the  Daceloninse  or  both. 

Agreements  with  Megaceryle. 

Markings  of  remiges  and  rectrices. 

Tibial  feathering. 

Nostrils  (in  skull). 

Form  of  pelvis  (Alcedo  not  known). 

Form  of  scapula  {Alcedo  not  known). 

Nearest  Megaceryle  hut  showing  approach  to  others. 

Primary  formula. 

Length  of  third  and  fourth  toes. 

Relative  length  of  second  toe  (C.  amazona  agrees  with  Megaceryle,  others  with  Dacelo- 
ninie). 

Bill,  depth  and  tomia  (depth  between  Megaceryle  and  Alcedininie). 

General  color,  no  blue  (the  glossy  green  perhaps  nearer  blue  of  other  subfamilies  than 
to  gray  of  Megaceryle). 

Sexual  coloration  (agreement  with  Megaceryle  in  chest  color,  but  no  sexual  differ- 
ence elsewhere). 

Maxillary  (very  near  Megaceryle). 

Palatal  foramen  (C.  americana  like  Megaceryle,  but  C.  amazona  apparently  like  other 
groups). 

Post -palatal  spine  {Halcyon  and  Ramphalcyon  not  known). 

Pars  plana  and  desc.  process  of  lacrymal  (between  Megaceryle  and  Alcedo;  Dacelo- 
ninae  still  more  different). 

Mescthmoid  (C.  americana  nearest  Megaceryle;  C.  amazona  apparently  like  Dacelo- 
nina'). 

Quadrate  (approaching  AlcedininaO. 

Iliac  process  (very  different  from  Dacelonina*)- 

Xeartd  Alctdinitice  or  Dacdonincc  or  both. 

Abs<*nce  of  vertical  crest. 

Length  of  tar?His  (between  Megaceryle  and  Daceloninie,  like  Ramphalcyon,  nearly 

like  Alcedinina»). 
Tarsal  podotheca  (like  Alcedininic). 
Foot  of  coracoid  (normal,  differing  from  Megaceryle). 
Sternal  keel  (normal,  differing  from  Megaceryle). 
Process  of  clavicle  (less  highly  developed,  approadiing  Megacrri/U). 
8\-mphysis  of  furciila. 

Bill. —  The  hill  in  all  three  ^'enera  is  straif^ht  and  coinpressed.  The 
variations  in  size  and  form  are  as  marked  within  the  limits  of  eaeh  of  the 
two  larger  genera  as  between  any  two  of  them. 

As  a  basis  of  comparison  the  distance  from  the  bend  of  the  wing  to  the 
tips  of  the  lower  primary  coverts  has  been  adopted.  The  following  figures 
show  the  length  of  the  bill  relative  to  this  (li>taiice. 
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Ratio  o}  length  of  bill  to  distance  from  bend  of  wing  to  tipa  of  lower  primary  coverts. 


Megaceryle 

alcyon 

1.50 

lugubris    ) 
giUlidata  ) 

1.44 

torqtuita 

1.15 

maxima 

1.14 

Ceryle 

rudia  (excluding  C.  r.  insignie) 

1.15 

Chloroceryle 

inda 

1.05 

amazona 

.98 

aenea 

.98 

americana 

.91 

The  bill  is  relatively  stoutest  (deepest  compared  to  its  length)  in  Mega- 
ceryle, but  M.  alcyon  agrees  in  this  respect  with  Ch,  inda  which  has  decidedly 
the  stoutest  bill  of  its  group.  Ceryle  has  a  strikingly  slender  bill,  slenderer 
than  that  of  any  other  species  though  closely  app'roached  by  Ch,  americana, 
there  being  in  fact  only  an  average  difference  between  these  two  species. 

The  relative  depth  of  the  bill  is  shown  by  the  following  statements.  The 
figures  indicate  the  number  of  millimeters  by  which  four  times  the  depth  of 
the  bill  at  gonydeal  angle  falls  short  of  or  exceeds  the  length  of  the  bill  from 
the  anterior  end  of  the  nostril. 

In  Ceryle  length  of  bill  from  nostril  is  more  than  four  times  depth  of  bill  at 
gonydeal  angle  (constantly  and  decidedly,  2-8  mm.  more,  averaging  4.2 
mm.). 

In  Megaceryle  length  of  bill  from  nostril  is  less  than  four  times  the  depth 
at  gonydeal  angle  (1-6  mm.  in  alcyon,  av.  2.6;  5-12  mm.,  av.  7,  9,  11,  in 
three  other  species). 

In  Chloroceryle  the  bill  averages  more  slender  than  in  Megaceryle  and 
stouter  than  in  Ceryle, 

Relative  thickness  of  hiU. 


Extremes 

Average 

Ceryle 

—  2.  to  — 8 

—  4.2 

Chloroceryle 

americana 

—  4.  to  +  .5 

—  2 

amazona 

—  (5.5)  2.3  to +  2 

—    .6 

cenea 

—  3  to  +2.5 

-f     .8 

inda 

-h  1  to4 

+  2.8 

Megaceryle 

alcyon 

(—  4)  -f-  1  to  6 

-f    2.6 

maxima 

-f-    5  to  10 

-h    7. 

torquata 

+    4  to  10 

+    9. 

guttata 

■f  10  to  12 

+  11. 
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The  variation  in  the  outlines  of  the  bill  and  in  its  exact  proportions 
furnish  specific  rather  than  generic  characters,  hardly  any  two  species 
closely  agreeing  in  the  precise  form  of  the  bill. 

In  its  serrated  tomia  Megaceryle  differs  from  both  the  other  genera. 
These  serrations  are  usually  distinct  :n  all  the  species  of  Megaceryle^  but  in 
some  individuals  of  M,  alq^on,  M.  luguhris,  and  M.  guUulaia  they  are  obsolete. 

In  Chloroceryle  the  tomia  are  never  distinctly  serrate,  only  an  occasional 
individual  showing  a  very  slight  approach  to  this  condition. 

In  Ceryle  the  edges  of  the  mandibles  are  perfectly  smooth. 

Crest —  Megaceryle  differs  from  both  other  genera  in  its  highly  developed 
occipital  and  vertical  crest.  Ceryle  and  Chloroceryle  amuzona  have  a  mod- 
erate occipital  crest,  but  the  three  other  species  of  the  latter  genus  are  prac- 
tically crestless. 

A  striking  feature  of  all  the  species  of  Megaceryle  is  the  long  compressed 
crest.  No  other  genus  of  Kingfishers  has  a  crest  of  similar  form.  It  covers 
the  entire  pileum  from  the  forehead  to  the  nape,  extending  forward  to  the 
extreme  base  of  the  bill.  The  feathers  as  far  forward  as  the  anterior  end  of 
the  eyes  are  conspicuously  elongated.  Those  of  the  vertex  are  as  long  as 
those  of  the  occiput  or  even  longer  in  some  species.  Those  between  the 
eyes  are  longer  than  half  the  length  of  the  bill.  It  is  the  high  development 
of  the  feathers  of  the  anterior  part  of  the  crown  that  mainly  distinguishes 
the  crest  of  Megaceryle  from  that  of  the  allied  genera  which  altogether  lack  a 
vertical  crest.  The  individual  feathers  are  long,  narrowly  linear  or  linear 
lanceolate,  the  web  not  as  consp*cuously  frayed  out  as  in  Ceryle. 

In  Chloroceryle  there  is  no  vertical  crest,  but  in  all  the  species  the  feathers 
of  the  crown  are  of  ample  length  and  breadth.  Those  of  the  occiput  are 
decidedly  lengthened,  rather  broad,  very  soft  and  blended,  and  of  somewhat 
hairy  texture,  forming  a  short  bushy  crest.  In  Chloroceryle  amazona  the 
crest  is  more  conspicuous,  the  feathers  longer  and  narrower,  yet  scarcely 
linear,  more  distinct  from  each  other  (less  blended)  and  firmer  (less  hairy). 
They  are  broader  than  in  Megaceryle;  and  conii)ared  with  Crrylc  are  much 
firmer,  less  soft,  and  slightly  shorter  and  broader.  In  this  genus  and  in 
Ceryle  the  feathers  of  the  vertex  are  much  less  than  one-half  the  length  of 
the  bill. 

Ceryle  has  a  crest  most  like  that  of  Chloroceryle  amazonn  hut  the  occipital 
feathers  are  slightly  longer  and  narrower.  They  are  also  \(Ty  soft  and 
hairy,  being  conspicuously  frayed  out  along  the  margins  into  long  delicate 
fringes. 

Inierramal  feathering. —  In  Ceryle  the  feathering  of  the  interramal  space 
is  peculiar.  The  long,  soft  feathers  bordering  each  fork  of  the  mandible 
curl  outwards  and  upwards,  overlapping  the  ramus  and  completely  hiding 
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its  lower  sides.  In  the  other  genera  the  feathering  is  normal,  the  over- 
lapping being  exhibited  to  only  a  slight  degree  at  most. 

Primary  formula. —  In  the  proportionate  length  of  the  primaries,  aside 
from  the  usual  individual  variations,  there  are  specific  differences  between 
certain  members  of  each  genus  and  average  differences  between  the  three 
genera.  This  amounts  to  a  sharp  distinction  only  between  Ceryle  and 
Chloroceryle. 

In  Ceryle  the  tenth  primary  is  normally  longer  than  the  sixth  while  in 
Chloroceryle  it  is  invariably  shorter  than  the  sixth. 

In  Megaceryle  alcyon  the  tenth  primary  is  even  longer,  relatively,  than 
that  of  Ceryle,  always  decidedly  exceeding  the  sixth;  it  is  always  nearer  the 
seventh  quill  than  the  sixth  and  often  exceeds  the  seventh.  In  the  remaining 
species  of  Megaceryle  the  tenth  primary  is  always  nearer  the  sixth  than  the 
seventh  and  is  always  longer  than  the  fifth. 

Stated  in  condensed  form  the  proportionate  length  of  the  tenth  primary 
in  the  various  species  is  as  follows : 

M.  nlcyon  always  nearer  seventh  than  sixth,  often  longer  than  seventh. 

Ceryle  rudis  longer  than  sixth,  not  nearer  seventh  than  sixth. 

M.  iorquata 

M.  maxima 

M.  lugubris 

M.  guUulata 

C.  amazona 

C.  americana 

C.  cenea  (Mexico) 

C.  inda 

C.  cmea  (Honduras  southward) 


^  between  fifth  and  sixth  (rarely  longer  than  sixth  in  M,  torquata, 
rarely  shorter  than  fifth  in  C.  americana  and  C.  cenea). 


[-  never  longer  than  fifth. 


Fifth  secondary,  —  The  presence  of  the  fifth  secondary  distinguishes 
Chloroceryle  from  both  Ceryle  and  Megaceryle  in  both  of  which  this  quill 
is  missing,  in  other  words,  the  first-named  genus  is  eutaxic  or  quintocubital 
while  the  others  are  diastataxic  or  aquintocubital.  This  character  has  been 
determined  in  all  the  well  marked  species  of  each  genus. 

Py craft  (1899)  gave  M.  maxima,  M.  alcyon,  M,  torquata  and  C  rudi^ 
as  diastataxic  and  stated  that  "  the  remaining  species  of  the  genus  [Ceryle, 
as  currently  recognized]  are  eutaxic.'*  I  have  carefully  examined  every 
species  (except  M,  lugubris,  which  unquestionably  agrees  in  this  resj>ect  with 
M.  guUulaia)  and  my  determinations  confirm  those  of  Pycraft  except  as 
regards  M.  guUulaia  of  which  I  have  examined  two  specimens  and  find  that 
it  agrees  with  the  other  members  of  Megaceryle,  Mitchell  (1901)  records 
the  status  of  the  fifth  secondary  in  M,  maxima,  M.  alcyon,  C  americana,  and 
C,  inda  and  his  observations  agree  with  the  above. 
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The  exact  value  of  this  curious  character  in  the  Kingfishers  is  uncertain 
because  of  its  variation  in  Halcyon^  but  in  the  Ceryle  group,  at  least,  it  coin- 
cides with  other  characters  of  full  generic  value. 

The  majority  of  large  groups  of  birds  (orders  or  suborders)  are  consis- 
tently either  eutaxic  or  diastataxic,  without  any  exceptions  as  far  as  they 
have  been  examined.  In  only  three  families  are  both  styles  of  wing  known 
to  occur.  These  are  the  Columbidse  (Peristeridse  of  Shari>e),  the  Alcedinid« 
and  the  Micropodidse. 

In  the  Pigeons  and  Swifts  the  character  always  coincides  with  the  limits 
of  currently  recognized  genera  but  varies  within  the  subfamilies. 

With  the  recognition  of  Megaceryle  and  Chloroccryle  as  genera  there 
remains  in  the  Kingfishers  only  a  single  genus  containing  both  forms  of  wing. 
This  is  the  large  and  i>olymorphic  Halcyon  the  species  of  which  fall  into 
several  minor  groups,  differing  remarkably  in  the  wing  formula  as  well  as 
in  the  form  of  the  bill  and  in  coloration,  and  the  character  of  the  fifth  second- 
ary holds  good  in  each  of  these  sections  as  far  as  it  has  been  investigated. 
As  Pycraft  remarks:  "  There  is  no  known  exception  to  the  rule  that,  though 
a  genus  may  include  both  forms  of  wings,  it  will  be  found  that  the  species 
constituting  that  genus  will  group  themselves,  invariably,  into  two  sections, 
—  those  with  eutaxic  and  those  with  diastataxic  wings;  for,  as  yet,  individ- 
ual variation  in  this  particular  is  unknown." 

Mitchell,  in  his  paper  'On  the  Anatomy  of  the  Kingfishers,  with  Special 
Reference  to  the  Conditions  in  the  Wing  known  as  Eutaxy  and  Diastataxy/ 
uses  genericaliy  the  name  Sauropatis  for  the  four  diastataxic  species  exam- 
ined bv  him. 
»■ 

As  Halcyon  is  at  present  the  only  genus  among  birds  known  to  contain 
both  styles  of  wing  there  is  little  doubt  that  when  this  character  is  deter- 
mined in  all  the  species  it  will  be  practicable  and  desirable  to  recognize 
genericaliy  one  or  more  of  the  many  names,  including  Sauropatis^  currently 
synonymized  under  Halcyon. 

According  to  Pycraft  the  Swifts  are  mostly  eutaxic.  Of  the  forms  hav- 
ing this  type  of  wing  he  mentions  specifically  only  one  —  Acanthyllis  ( = 
Chaiura  or  Hirundapus)  caudacuia.  At  least  two  genera,  he  states,  possess 
both  forms,  Dcndrochelidon  (=  Hemlprocnc)  viysiacea  and  Acanthyllis 
collaris  (=  Chortura  or  Strcptoprocne  zonaris)  being  diastataxic. 

As  regards  Chaiuray  the  large  Neotropical  fork-tailed  Swifts  {Strepto- 
procnc)  are  genericaliy  separable  from  the  species  formerly  associated  with 
them.^ 

Whether  any  of  the  Tree  Swifts  {Hemi procnc)  are  eutaxic  as  stated  by 
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Pycraft,  is  doubtful.  Of  the  four  more  distinct  species  of  the  genus  I  have 
examined  three  —  H.  longipennis,  H.  comata  and  H.  mystacea  —  and  find 
them  diastataxic. 

I  can  find  no  published  statements  in  regard  to  the  condition  of  the  fifth 
secondary'  in  any  particular  species  of  Hemiprocne.  Wray  remarks  that 
the  Swifts  are  quinto-cubital/'  while  Sdater  states  more  definitely  that 
In  true  CypseluSy  as  stated  by  Wray,  the  fifth  c,  r.  is  present,  as  it  is  also 
in  the  Tree  Swift  (Dendrochelidon).  But  I  find  it  absent  in  a  specimen  of 
Coiiocalia,  which  is  certainlv  a  member  of  thb  family." 

It  may  be  inferred  that  Sclater  based  his  remarks  on  his  own  examination 
of  some  species  of  the  genera  and  if  this  was  H.  coronoia  his  statement  may 
prove  to  be  correct  as  regards  this  one  species.  As  the  matter  stands, 
however,  there  is  need  of  a  careful  examination  of  the  latter,  and  it  is  proba- 
ble that  it  will  turn  out  to  be  diastataxic  like  its  congeners. 

Length  of  tail. —  No  generic  characters  are  furnished  by  the  length  of 
the  tail.  Megaceryle  aleyon  has  the  shortest  tail  of  the  group  and  Chloro- 
ceryle  americana  the  longest,  but  the  other  species  are  variously  intermediate 
and  perfectly  connect  them.  The  difference  between  the  extremes  is  not 
great,  amounting  to  only  one-third  of  the  distance  from  the  bend  of  the  wing 
to  the  tips  of  the  lower  primarj-  coverts.  In  each  of  the  two  larger  genera 
the  range  of  variation  is  almost  as  great  as  in  all  three  genera  combined. 
The  tail  averages  longer  in  Chloroceryle  than  in  Megaceryle  but  as  shown  by 
the  figures  the  two  genera  widely  overlap. 

Ceryle  agrees  exactly  in  this  character  with  Ch.  amcaona,  the  shortest 
tailed  species  of  its  genus,  and  these  fall  between  the  two  longer  and  the  two 
shorter  tailed  species  of  Megaceryle. 

The  following  table  shows  the  relative  length  of  the  tail  in  the  various 
species.  The  figures  were  obtained  by  dividing  the  actual  length  of  the 
tail  by  the  distance  from  bend  of  wing  to  tip  of  longest  lower  primary  covert. 

Distance  from  bend  of  wing  to  tip  of  longest  of  several  outer  lower  primary  coverts  relativt 

to  length  of  tail. 

Ratio  Ratio 


Ceryle  rudis 

1.40 

Chloroceryle 

Megaceryle 

amazona 

1.40 

aleyon 

1.33 

ctnea 

1.44 

maxima 

1.37 

inda 

1.59 

guUtdata  \ 
lugitbris    ) 

1.47 

americana 

1.66 

torguata 

1.54 

There  is  a  noticeable  variation  in  the  relative  length  of  the  central  pair 
of  rectrices  and  those  on  each  side  of  it.     In  Chloroceryle  the  median  pair 
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i.H  nearly  always  distinctly  foften  decidedly)  shorter  than  the  longest  feath* 
ers;  in  MegaceryU  this  is  less  frequently  the  case. 

In  the  Kingfishers,  at  least  in  this  particular  group,  there  seems  to  be  less 
uniformity  in  the  relative  length  of  the  rectrices  than  in  most  birds;  often 
one  or  two  quills  will  l>e  longer  or  shorter  than  they  should  be.  Further- 
more, the  proportion  of  specimens  with  one  or  more  growing  rectrices  is 
unusually  large. 

Form  of  rectrices, —  In  the  form  of  the  rectrices  there  are  slight  but 
noticeable  differences. 

In  Ceryle  they  are  wider  terminally  and  more  broadly  rounded  at  the 
tip  than  in  the  other  genera. 

In  Megaceryle  they  are  not  ob\iously  widened  terminally  nor  broadly 
rounded  at  the  tip  but  rather  (especially  in  J/,  alcyon  and  M,  torquaia) 
are  somewhat  pointed,  particularly  the  middle  pair.  In  the  latter  two  species 
the  rectrices  are  probably  slightly  narrower  than  in  the  three  other  species 
of  Megaceryle. 

In  Chloroceryle  the  ends  of  the  rectrices  are  rounded,  but  are  relatively 
narrower  than  in  Ceryle,  particularly  the  short  outermost  feathers. 

Graduation  of  tail, —  The  differences  in  the  graduation  of  the  rectrices 
are  more  pronounced  than  those  in  the  length  of  the  tail,  but  the  variations 
in  each  respect  are,  to  a  large  extent,  correlated. 

As  shown  in  the  accompanying  table  the  outer  rectrices  in  Megaceryle 
and  particularly  in  Ceryle  are  only  slightly  shorter  than  the  longest  ones, 
while  in  Chloroceryle,  with  the  exception  of  C  amazona,  the  shortening  of  the 
lateral  quills  is  much  more  pronounced. 

In  Ceryle  the  average  amount  of  graduation  amounts  to  less  than  one- 
fifte<'nth  of  the  length  of  the  tail.  In  Megaceryle  and  in  Chloroceryle 
amazona  it  is  more  than  one-fifteenth  but  less  than  one-eighth,  while  in 
Chloroceryle  (excepting  C.  amazona)  the  graduation  exceeds  one-eighth. 

The  following  figures  express  the  proportions  borne  by  the  total  length 
of  the  tail  to  the  distance  between  the  tips  of  the  outermost  pair  of  rectrices 
and  the  longest  pair. 


C,  americana 
(\  irtda 

5.0 
5.1 

M.  lugubris     ) 
M.  guUulnla    ) 

12.3 

(\  an  en 

6.0 

M .  alcyon 

12. S 

C.  amazona 

13.4 

M.  maxima 

14.3 

M.  torquata 

9.6 

C.  rudis 

16.2 

Feet  (general). —  The  characters  of  the  feet  are  considered  in  detail  under 
the  following  separate  heading:  Feathering  of  Tibia,  Podotheca,  Length  of 
Tarsus,  Ix?ngth  of  Hallux,  Relative  Length  of  Fore  Toes. 
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Some  general  comparisons  may  first  be  made.  The  group  as  a  whole  is 
distinguished  for  the  bare  tibia  and  short  tarsus. 

Megaceryle  is  unique  in  the  family  in  its  small  feet,  with  extremely  short 
tarsus  and  hallux  in  particular.  In  the  Cer>'lin«e  the  inner  anterior  toe 
averages  relatively  longer  compared  with  the  third  and  fourth  toes,  and  in 
Megaeeryle  this  becomes  a  constant  difference,  distinguishing  this  genus 
from  all  other  non-Cer>iine  Kingfishers  with  the  exception  of  Lacedo  (Car" 
eineuUs).  The  characters  of  the  feet  are  remarkably  similar  in  the  four 
species  of  the  genus. 

Chloroceryle  and  Ceryle  differ  from  each  other  in  the  nature  of  the  podo- 
theca;  and  in  the  proportions  of  the  toes  Ceryle,  Megaeeryle,  and  Chloro^ 
ceryle  ama?ona  agree  with  each  other  and  differ  from  the  three  smaller  species 
of  Chloroceryle. 

Feathering  of  the  tibia. —  The  Cerj'lime  differ  from  all  other  Kingfishers 
(though  closely  approached  by  two  or  three  of  the  other  piscivorous  genera) 
in  the  completely  bare  lower  end  of  the  tibia-tarsus.  Between  the  three 
genera  of  Cerylinae  there  is  no  constant  nor  even  distinct  average  difference 
in  this  respect.  The  tibia  is  not  feathered  to  the  joint  on  any  side  and  is 
always  conspicuously  bare  in  front.  The  unfeathered  space  at  its  most 
restricte<i  point  is  always  equal  to  or  greater  than  the  lower  (short)  chord 
of  the  claw  of  the  hallux  except  in  some  specimens  of  Chloroceryle  mnea 
where  the  tiny  feathers  slightly  encroach  on  this  space. 

Tarsiut  and  toe-corering. —  The  lower  part  of  the  tarsus  and  upper  side  of 
the  toes  are  covered  with  scales  in  Ceryle  and  Megaeeryle,  ^ith  skin  only  in 
Chloroceryle. 

In  Ceryle  the  scales  are  perhaps  not  so  strongly  marked  as  in  Megaeeryle, 
at  least  in  occasional  specimens  of  C.  rudis  there  are  no  distinct  scales  visible. 
However,  in  such  individuals,  the  lower  end  of  the  tarsus  is  always  covered 
with  the  thicker,  hardened  outer  skin  of  which  the  scales  are  formed. 
This  is  wholly  absent  in  Chloroceryle  in  which  the  entire  tarsus  is  longitudi- 
nally wrinkled,  as  is  the  upper  end  in  Ceryle.  Mr.  L.  A.  Fuertes  tells  me  that 
the  feet  of  Chloroceryle  amazona,  in  the  bird  in  flesh,  are  peculiar  and  strik- 
ing, covered  with  smooth,  unwrinkled,  intensely  black  skin  as  though  a  black 
kid  glove  were  drawn  tightly  over  the  foot. 

Ijcngth  of  tarsus. —  In  its  exceedingly  short  tarsus  Megaeeryle  differs  not 
only  from  the  related  genera  but  from  all  other  members  of  the  family. 

The  relative  length  of  the  tarsus  was  determined  by  comparison  with  the 
length  of  the  claw  of  the  hind  toe. 

In  all  four  si>ecies  of  Megaeeryle  the  tarsus  is  almost  exactly  li  times  the 
length  of  the  long  chord  of  the  hind  claw,  always  (iecidodly  less  than  1} 
this  distance. 
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In  CUoroceryle  and  Ceryle  the  tarsus  is  If  to  very  nearly  twice  the  length 
of  the  claw.  In  Ceryle,  however,  the  tarsus  is  relatively  slightly  shorter 
than  in  CUoroceryle,  as  it  is  decidedly  shorter,  absolutely,  than  in  C.  amazona 
(which  does  not  greatly  exceed  Ceryle  in  size)  and  of  nearly  the  same  length 
as  in  C.  inda  (a  considerably  smaller  bird). 

Measured  in  the  skeleton,  the  tarsus  (tarso-metatarsus)  of  a  specimen 
of  Megaceryle  torquata  is  12.6  mm.  long,  while  the  femur  is  33.4,  or  much 
more  than  twice  the  length  of  the  tarsus.  In  an  example  of  CUoroceryle 
americana  the  tarsus  is  9.3,  the  femur  17.5,  or  slightly  less  than  twice  the 
length  of  the  tarsus. 

In  several  species  of  the  three  genera  the  metatarsal  bone  measures  as 

follows: 

mm. 

Megaceryle  torquata  12.6 

"  alcyon  10. 

Ceryle  r.  leucomelanura  9.7 

Chloroceryle  amazona  12 . 

"  americana  9.3 

Megaceryle  alcyon  and  Chloroceryle  amazona  are  birds  of  equal  size, 
Ceryle  r.  leucomelanura  being  distinctly  smaller  than  either. 

These  figures  confirm  the  results  obtained  from  skin  measurements, 
Chloroceryle  having  a  considerably  longer  metatarsus  than  Megaceryle 
while  that  of  Ceryle  is  intermediate. 

Comparison  of  the  length  of  the  tarsus  with  that  of  tlie  inner  toe  (with- 
out elaw)  is  not  altogether  satisfactory  hecauM'  of  the  variation  in  the 
relative  'en^th  r)f  tlie  hitter. 

In  al!  the  speeies  of  Mcf/anrj^lr  the  tarsus  is  distinctly  shorter  than  the 
inner  toe,  fully  (ne  millimeter  shorter  in  alryon  and  fonjuafa. 

In  Crrylc  the  tarsus  ahout  e(|uals  the  inner  toe. 

In  Chlororrryh'  there  is  more  variation  than  in  MKjdvt  ryh,  ranging  from 
C.  (iinazond,  in  which  the  tarsus  is  always  distinctly  shorter  than  the  inner 
tr)e,  to  (\  (rnrd  in  which  it  is  ecjual  to  or  sometimes  sli,L:htly  longer  than  the 
inner  toe. 

Ij fif/th  of  hfilln.r.  The  length  of  the  hallux  is  correlated  with  that  of 
the  tarsus,  conse(iuently  it  is  relatively  short  it  in  Mt  (/(iciri/lc  than  in  the 
two  other  j^enera. 

Ccri/lr  rudi.s,  though  a  decidedly  smaller  hird  than  Mrfidccri/Jf  (ilcj/on,  has 
an  actually  slightly  lon^'cr  hallux,  while  in  (lilorocf  nih  (imaioNd,  which  is 
practically  identical  in  size  with  nlryon,  the  hind  toe  is  decidedly  'on^'cr  than 
in  the  latter. 

In  Mrgtirrrylr  the  hallux  with  its  claw  is  not  so  lon^;  as  the  inner  toe 
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exclusive  of  the  claw.  In  Chlorocerylc  these  measurements  are  equal  or 
the  hallux  is  a  trifle  longer  than  the  inner  toe. 

Comparing  the  upper  or  long  chord  of  the  claw  of  the  hind  toe  with  the 
length  of  the  toe  itself  (the  latter  measured  either  along  its  upper  side  or 
along  the  outer  side  from  the  seam  crossing  its  base  to  the  end,  above)  we 
get  the  following  results:  In  Megaceryle  the  hallux  is  distinctly  to  decidedly 
shorter  than  its  claw;  in  Ceryle  and  Chloroceryk  the  hallux  is  decidedly  to 
barely  longer  than  the  claw.  This  is  most  pronounced  in  C,  inda,  and 
perhaps  in  C.  (Pnea, 

On  comparison  of  Ceryle  rudis,  Chlorocerylc  amazona  and  Megaceryle 
alcyon  the  folloi^ing  points  of  interest  in  the  proportions  of  the  tarsus  and 
toes  may  be  remarked. 

Relatively  speaking,  alcyon  has  the  shortest  tarsus  and  hallux.  3/. 
alcyon  and  Ceryle  have  very  short  fore  toes,  amazona  distinctly  longer. 

Ceryle  has  the  anterior  toes,  and,  to  a  less  extent,  the  tarsus  (and  hallux) 
relatively  shorter  than  in  amazona. 

These  general  proportions  hold  good  for  all  species  of  the  three  genera. 
The  characters  of  each  genus  may  be  summarized  as  follows : 

Megaceryle.     Feet  stout;   tarsus  and  hallux  extremely  short,  anterior  toes  short. 
Ceryle.     Feet  slender;   tarsus  very  short,  toes  short. 

Chloroceryle.  Feet  slender;  tarsus  short,  toes  (third  and  fourth  at  least) 
moderate  or  t  airly  long. 

Anterior  toes. —  The.  proportionate  length  of  the  anterior  toes  (the 
second  compared  with  the  third  and  fourth)  distinguishes  Megaceryle  and 
Ceryle  from  all  the  non-Ceryline  Kingfishers  excepting  the  genus  Lacvdo 
(Carcineutes).  Chloroceryle  is  intermediate  between  Megaceryle  and  the 
remaining  genera  of  the  family,  but  C.  amazona  practically  agrees  with 
Megacrrylc. 

In  Megaceryle  the  claw  of  the  second  toe  invariably  reaches  beyond  the 
base  of  the  claw  of  the  fourth  toe  (in  eighteen  specimens  of  alcyon  and  eight 
of  luguhrvt  and  gidtulaia  there  is  no  exception  to  this  statement;  in  fifteen 
of  torquaia  there  is  a  single  exception,  and  one  foot  of  one  of  the  five  speci- 
mens of  maxima  examined  also  violates  the  rule). 

In  Ceryle  the  proportions  of  the  second  and  fourth  toes  are  the  same 
as  in  Megaceryle,  only  two  of  fifteen  specimens  varying  from  this  standard, 
and  in  each  of  these  in  one  foot  only.  The  same  relative  length  is  found  in 
Chlorocrrylr  amazona,  only  one  bird  in  the  ten  examined  being  aberrant. 
In  the  three  other  species  of  Chloroceryle  the  second  toe  is  relatively  shorter. 
In  C.  amrricana  (fourteen  skins)  as  a  rule,  the  claw  of  the  second  toe  just 
reaches  the  base  of  that  of  the  fourth  toe,  .sometimes  slightly  exceeding  this 
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and  sometimes  falling  a  trifle  short.  C.  inda  (six  skins)  and  C.  cenea  (nine 
skins)  agree  practically  with  C,  americana,  but  the  second  toe  averages  per- 
ceptibly shorter,  its  claw  rarely  passing  beyond  the  base  of  that  of  the  fourth 
toe,  but  equalling  or  falling  a  trifle  short  of  it. 

The  genus  Lacedo  agrees  with  Megaceryle  in  this  respect  but  in  no  other 
Old  World  genus  of  Kingfishers  does  the  claw  of  the  second  toe  pass  beyond 
the  base  of  the  claw  of  the  fourth  toe. 

Comparing  the  second  and  third  toes  we  find  much  the  same  proportions 
exhibited.  In  Megaceryle  (except  M,  maxima)  and  in  Ceryle  the  second 
toe  with  claw  almost  always  equals  or  slightly  exceeds  the  third  toe  without 
claw.  In  M.  maxima  it  is  more  often  a  trifle  less  than  the  third,  than  a  trifle 
more,  and  C.  amazona  agrees  with  M.  maxima  in  this  respect. 

In  the  three  other  species  of  Chloroceryle  the  claw  of  the  second  toe  falls 
short  of  the  base  of  the  third  toe-claw,  though  sometimes  only  very  slightly 
so  in  C  americana.  In  all  non-Ceryline  genera  except  Lacedo  the  claw  of  the 
second  toe  falls  short  of  the  base  of  the  claw  of  the  third  toe.  In  Ijicedo 
it  slightly  passes  this  point. 

Thus,  broadly  speaking,  Megaceryle,  Ceryle,  and  Chloroceryle  amazotia^ 
on  the  one  hand,  agree  in  the  proportionate  length  of  the  anterior  toes, 
while  on  the  other  hand,  the  three  smaller  species  of  Chloroceryle  essentially 
agree  with  each  other.  These  two  groups,  however,  are  practically  con- 
nected by  the  more  or  less  intermediate  species,  3/.  maxima,  C.  amazona,  and 
C.  americana. 

Coloration. —  While  a  particular  style  of  coloration  characterizes  each 
of  the  genera  of  Cerylina?,  color  characters  of  greater  importance  distinijuish 
the  entire  group  from  the  Alcedininje  and  Halcyonintr. 

The  Ceryiinre  entirely  lack  the  changeable  hhie  or  greenish  blue  so  char- 
acteristic of  the  other  subfamilies,  being  found  in  every  genus,  if  not,  indecil, 
in  every  species  of  those  groups. 

The  entire  upperparts,  including  the  head,  wings  and  tail  are  of  one  color 
or  pattern  throughout  (except  for  a  white  or  ochraceous  collar)  frequently 
variegated  on  the  body  plumage  and  always  on  the  reniiges  and  rectrices 
with  white  or  buff  (and  sometimes  with  black),  in  small  pattern,  or  often, 
on  the  wings  and  tail,  in  large  areas.  The  sexes  never  differ  in  the  color 
of  the  head  or  tail  as  is  so  frequently  the  case  in  the  Daceloninie.  The 
sexual  difference  in  the  color  of  the  underparts,  particularly  in  the  handinjc 
of  the  chest,  is  found  throughout  the  Cerylina*  and  is  very  characteristic 
of  the  group.  A  chest-band  is  always  pres<'nt,  though  in  the  three  species 
in  which  the  male  (at  least)  is  nifous-lH»llied,  the  rufous  of  the  chest-band 
is  continuous  with  the  rufous  of  the  abdomen.  The  female  always  has  a 
conspicuous  chest-band  of  the  same  color  as  the  upjxTparts.  /.  v.,  of  a  non- 
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?in(t  broad  and  rounded  terminally  instead  of  tri- 
Fiirbringer  states  that  in  this  genus  the  procoraooid 
Tocoracoid  by  a  bony  bridge.  This  peculiarity  is 
le  present  subfamily. 

sternum  show  that  the  keel  is  high  and  prominent 
aceiyle  (more  as  in  Chloroceryle),  the  upper  or  anterior 
as  in  all  the  genera  examined  except  Mrgaceryle. 
»t  12  genera).— Restricted  to  the  Old  World  and, 
the  large  and  widely  distributed  genus  Halcyon, 
1  Indian  Regions.  Only  two  other  genera  {Ram- 
tre  found  at  all  outside  of  the  Australian  Region  and 
tied  to  the  Indo-Malayan  subrcgion.  Lacedo  is  the 
lot  represented  in  the  Australian  Region. 

I  ver>'  large,  the  smallest  species  about  equalling  the 
l(-e<lininK. 

iblc  in  length  and  general  shape,  varying  from  long 

II  \(Ty  deep  to  much  depressed,  but  compressed  only 
'I  ilic  others  except  Halcyon  the  form  of  the  bill  is 

'lint  fotind  in  the  other  subfamilies  and  in  some, 

i-  mnsrkably  modified. 

iLlways  more  or  less  lengthened,  though  slightly 

ny  Halcyotu.     Often,  as  in  Dacelo,  Mrlidora, 

the  feathers  of  both  the  occiput  and  Acrtcx 

;i|  form  a  wide  flat  crest,  quite  different  from 

'((P.     TTiere  is  nothing  approaching  the  high, 

MegaceryU,  nor  the  peculiar  form  found  in 

usually  broad  and  rounded  at  the  tip. 

■  dly  rounded.     In  some  species  of  Halcyon 

the  ninth,  these  two  quills  being  the  longest, 

'■rmost  quill  is  shorter  than  the  fifth,  usually 

ihan  the  fourth  in  all  but  Todirhamphus  and 

i>re,  of  Halcyon  the  Da<'<'loninie  differ  in  this 
■;e  and  from  the  Cerylinir  except  certain  spc- 

ary  formula  in  Halcyon  is  most  reuiarkbale. 
■e  species  much  shorter  than  the  first,  while 
I  are  equal  and  longest.  There  are  <loubtless 
ds  in  which  this  range  of  variation  is  e<iualled. 
T,  that  this  large  genus  of  over  eighty  forms, 
lamiljr,  is  divisible  into  at  least  two  genera,  as  it 
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of  parallel  development  or  convergence.  Only  one  other  species  of  Alce- 
dininse  appears  to  have  a  banded  chest.  This  is  Alcedo  heryUina  in  which 
the  underparts  are  white  with  a  blue  chest-band  in  both  sexes. 

In  all  the  species  of  Alcedo  there  is  a  curious  difference  in  the  color  of 
the  bill  according  to  the  sex.  This  is  wholly  black  in  the  males  while  in  the 
females  more  or  less  of  the  proximal  half  of  the  lower  mandible  is  red. 

The  tuft  of  the  oil-gland  is  always  well  developed.  The  status  of  the 
fifth  secondary  has  been  recorded  only  in  Alcedo  (2  species)  and  Ceyx. 
These  are  both  eutaxic,  and  in  all  probability  the  other  genera  are  the  same. 

Of  miscellaneous  characters  may  be  mentioned  the  color  of  the  bill, 
which  is  often  entirely  red;  the  tomia  are  always  smooth,  and  the  tip  of  the 
maxilla  is  never  hooked.  The  loral  feathering  is  normal  and  the  rectrices 
always  number  twelve. 

The  osteological  characters  are  presumably  rather  uniform  throughout 
the  group,  but  unfortunately  I  have  had  for  examination  only  the  skull  of 
Alcedo  ispida,  and  the  following  notes  are  based  on  this  species. 

The  culmen  is  not  depressed  back  of  the  nostrils  and  the  latter  are  longer 
and  extend  further  back  than  in  the  Cerylinae,  agreeing  better  with  the 
Daceloninse.  The  mesethmoid  projects  somewhat  anteriorly,  most  re- 
sembling the  Cerylinae  in  this  feature.  The  pars  plana  of  the  mesethmoid 
meets  the  descending  process  of  the  lacrymal  a  trifle  above  the  middle, 
being  thus  intermediate  between  the  Cerylinse  on  one  hand  and  Dacelo 
and  Halcyon  on  the  other.  The  lacrymal  is  shorter  than  that  of  the  Cery- 
linae but  agrees  in  its  truncate  posterior  margin,  and  is  not  at  all  produced 
backwards  as  in  Dacelo  and  Ramphalcyon. 

The  maxillary  is  not  conspicuously  expanded,  agreeing  with  the  Dace- 
loninae  and  differing  from  the  Cerylinae.  The  posterior  palatal  spine  is  long 
and  slender,  much  like  that  of  Dacelo  but  even  longer  and  very  different 
from  that  of  Chloroceryle  and  Megaceryle.  (In  the  skulls  of  Ramphalcyon 
and  Halcyon  examined  the  palatines  are  imperfect  and  this  character  can- 
not be  determined.)     (Plate  XXV,  Fig.  1.) 

The  orbital  process  of  the  quadrate  is  remarkably  short  and  blunt. 
This  condition  is  very  different  from  that  found  in  most  genera,  but  is 
doubtless  most  closely  related  to  that  seen  in  Chloroceryle  (in  C  amcricana 
more  than  in  C.  amazona)  in  which  the  orbital  process  is  a  very  slender  spine. 
The  disappearance  of  this  spine  would  result  in  a  quadrate  much  like  that  of 
Alcedo. 

As  no  part  of  the  body  skeleton  has  been  available  for  examination,  I 
am  unable  to  describe  the  sternum,  shoulder  girdle  or  pelvis  in  detail. 
Fiirbringer's  figures,  however,  show  that  there  is  a  process  near  the  proximal 
end  of  the  clavicle  as  in  Halcyon^  Dacelo,  etc.,  but  even  larger  and  more 
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preacetabular  portion  of  this  muscle  is  well  develoi>ed.  In  C  amencana  and 
C,  inda  "the  muscle  is  represented  by  a  band  of  fascise  with  only  a  few 
muscular  fibres  near  the  proximal  end"  (/.  c,  p.  113). 

Caud-dlio-femorcJis. —  The  pars  caudalis  is  comparatively  narrow  in 
Megaceryle  alcyon  and  3/.  maxima,  somewhat  wider  in  C.  americana  and  C. 
inda, 

Peroneus  superficialis. —  This  muscle  is  in  a  degenerate  state  in  birds. 
"  In  Dacelo  it  arises  from  the  external  corner  of  the  tibial  crest  as  a  narrow 
tendon,  instead  of  the  more  normal  broad  origin  by  muscle  or  fascise.  It  is 
joined  by  a  few  fibres  from  the  tibia  along  the  region  of  the  fibula,  and  is 
inserted  to  the  knee-capsule  without  the  usual  slip  to  the  flexor  of  the  middle 
digit.  The  same  condition  exists  in  all  the  diastataxic  forms  and  in  some 
•of  the  eutaxic  forms.  But  in  other  eutaxic  forms,  notably  Ceryle  americana 
and  C.  inda,  in  the  Halcyones,  and  Ceyx  it  is  still  more  reduced,  being  simply 
a  long  round  tendon  with  the  merest  vestige  of  muscular  fibres  in  it"  (/.  c, 
p.  116). 

Deep  plantar  tendons. —  A  well  marked  difference  in  these  tendons 
between  Megaceryle  and  Chloroceryle  is  clearly  shown  in  the  figures  given 
by  Mitchell  of  the  four  species  examined  by  him. 

"The  typical  Kingfisher  condition,  that  most  strikingly  different  from 
those  more  common  in  other  birds,  is  for  the  so-called  hallucis  to  supply 
digits  three  and  four,  and  for  the  so-called  communis  to  supply  the  hallux 
and  digit  two.  This  is  extremely  well  seen  in  the  eutaxic  forms;  only  a 
narrow  vinculum  connects  the  two  tendons.  In  Dacvlo  and  SauropaUs 
and  especially  in  the  diastataxic  as  contrasted  with  the  eutaxic  Cenjles,  the 
communis  retains  a  more  strong  hold  on  the  third  and  fourth  digits  by  means 
of  a  branching  vinculum,  so  that  in  these  Kingfishers  the  peculiarity  is  not 
so  acutely  marked"  (/.  c,  p.  119). 

In  other  words,  in  Chloroceryle  a  simple  vinculum  is  sent  off  from  well 
above  the  bifurcation  of  the  communis  and  joins  the  hallucis  just  above  the 
point  at  which  the  latter  branches;  while  in  Megaceryle  the  vinculum  springs 
from  about  the  point  at  which  the  communis  forks  and  divides  into  two 
branches  each  of  which  runs  to  one  branch  of  the  hallucis  joining  it  far  below 
the  point  of  forking. 

Judging  by  the  figures,  Chloroceryle  agrees  in  the  simple  vinculum  with 
Cittura,  Halcyon  (pileata  and  rufa),  Ceyx  (rufidorsa),  and  Alcedo.  In  these 
genera,  however,  the  vinculum  springs  from  about  the  point  at  which  the 
communis  forks  (as  in  Megaceryle)  or  from  below  the  fork,  while  in  Chloro- 
ceryle it  leaves  the  communis  decidedly  above  the  fork. 

Deltoides  propatagialis. —  In  this  muscle  the  differences  do  not  coincide 
with  the  limits  of  the  genera,  for  C.  americana  agrees  in  general  with  the 
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two  species  of  Megaceryle  while  C  inda  is  quite  distinct,  and  more  closely 
resembles  Cittura  and  Alcedo. 

Alar  tendons. —  3/.  maxima  and  M.  alcyon  agree  in  the  general  form  of 
the  brevis  tendon  while  C.  americana  and  C.  inda  are  markedly  different 
from  them  and  at  the  same  time  essentially  similar  to  each  other. 

In  the  former  there  is  "  a  broad  diffuse  band  of  fasciae  stretching  from  the 
deltoides  to  the  extensor  muscles,  and  receiving  the  pectoralis  tendon,"  the 
tendons  being  blended  proximally  in  this  band. 

In  C  americana  and  C.  inda  there  is  a  single  rounded  tendon  proximally, 
without  fascife,  and  one  of  the  tendinal  branches  well  developed  in  the 
species  of  Megaceryle  is  absent  in  C.  inda  and  very  small  in  C.  americana. 
These  differences  are  also  well  shown  in  Mitchell's  plates. 

Osteology. —  As  no  skeleton  of  Ceryle  rudis  could  be  obtained  it  is  only 
possible  to  contrast  the  osteology  of  Megaceryle  with  that  of  Chloroceryle. 
The  material  available  for  this  comparison  consists  of  one  skeleton  of  3/. 
iorquaiaf  one,  and  part  of  another,  of  M.  alcyon ,  one  of  Ch.  americana  and 
an  imp)erfect  skull  of  Ch.  amazona. 

Owing  to  the  somewhat  intermediate  nature  of  Ch.  amazona,  judging 
by  its  external  characters,  it  is  much  to  be  regretted  that  the  sternum  and 
shoulder  girdle  of  this  species  were  not  available.  Furthermore,  the  exact 
relation  to  the  two  allied  genera  of  the  somewhat  ambiguous  genus  Ceryle 
cannot  be  determined  until  its  osteology  has  been  examined. 

In  the  following  notes  the  more  important  skeletal  differences  between 
Mvgacvryh-  and  Chloroccryle  are  pointed  out.  These  differences  are  probably 
found  in  all  the  species  of  the  two  genera  with  the  exception,  perhaps,  of  C. 
amazona  in  which  it  is  possible  that  the  important  characters  of  the  stemiiin 
and  shoulder  girdle  may  show  an  approach  to  Megaceryle.  Most  of  the 
distinctions  have  already  l>een  pointed  out  by  Shufeldt  in  his  papers  on  the 
'Osteology  of  Ceryle  alcyon/^  and  *0n  the  Osteology  and  Systematic 
Position  of  the  Kingfishers  (Halcyones)  '^,  in  which  he  compares  M.  alcyon 
with  C.  americana  cahnnisi  and  Alcedo  ispida. 

Shidl. —  The  palatal  foramina  are  larger  in  C.  americana  than  in  Mega- 
ceryle, but  absent  in  C.  amazona,  the  latter  thus  agreeing  with  Alcedo^ 
Dacelo,  and  most  other  Kingfishers. 

The  posterior  palatal  spine,  so  conspicuous  in  Alcedo  and  Dacelo,  is 
vestigial  in  Megaceryle  hut  somewhat  l)etter  marked  in  C.  americana.  The 
outline  of  the  outer  edge  of  the  palatines  of  C.  nmericnna  closely  agrees  with 
that  of  Alcedo  ispida. 

Megaceryle  and  Chloroccryle  differ  from  most  if  not  all  other  Kingfishers 
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(with  the  probable  exception  of  Ceryle)  in  the  abrupt  and  conspicuous  widen- 
ing of  the  maxillary  or  anterior  portion  of  the  jugal  bar.  Thus  in  3/. 
<dcyon  this  is  expanded  horizontally  in  a  flat,  thin  plate  of  bone,  4.5  mm. 
wide  at  its  broadest  part. 

In  Megaceryle  the  widening  begins  rather  abruptly  at  a  point  opposite 
the  anterior  end  of  the  pterygoids,  involving  fully  the  anterior  half  of  the 
jugal  bar.  In  Chloroceryle  the  widened  j>ortion  of  the  maxillary"  does  not 
run  back  so  far  as  in  Megaceryle,  and  in  C.  amazona,  with  a  skull  equaling 
that  of  3/.  alcyon  in  size,  the  actual  width  of  the  expanded  part  is  slightly 
less  than  in  that  species.     (Plate  XXV,  fig.  1.) 

The  posterior  end  of  the  ramus  of  the  mandible  seen  from  the  rear  is 
much  thicker  and  clumsier  in  3/.  torquata  than  in  C.  amazona  and  C  ameri" 
€ana;  M.  alcyon  is  intermediate. 

There  is  a  distinct  difference  in  the  form  of  the  temporal  fossae  between 
the  two  genera.  In  Megaceryle  the  anterior  line  of  the  fossa  runs  slightly 
forward  as  it  approaches  the  median  line,  while  in  Chloroceryle  this  is  not 
the  case.  In  Megaceryle  the  descending  process  of  the  lacrymal  is  not  so 
high  as  in  Chloroceryle,  leaving  a  large  transversely  oval  or  elliptical  vacuity 
above  it,  and  is  joined  by  the  pars  plana  of  the  mesethmoid  at  its  upper  inner 
comer.  In  Chloroceryle,  particularly  in  C,  americana,  the  vacuity  is  decidedly 
smaller  and  the  pars  plana  meets  it  below  the  upper  edge.  (In  Alcedo, 
Halcyon,  and  Dacelo  the  superior  vacuity  is  very  small;  in  the  former  the 
pars  plana  reaches  the  lacrymal  almost  in  its  middle  and  in  the  latter  two 
genera  considerably  below  the  middle,  showing  the  widest  divergence  from 
Megaceryle.) 

In  Megaceryle  the  mesethmoid  is  produced  forwards  in  a  pointed  plate, 
vestigial  in  Chloroceryle  americana,  and  wanting  in  at  least  Alcedo,  Dacelo 
and  Halcyon,  At  the  base  of  the  maxilla  there  is  on  each  side  a  conspicu- 
ous impression  or  hollow  both  in  Megaceryle  and  in  Ch,  amazona  but  this 
is  almost  wanting  in  Ch.  americann. 

Sternum  and  shoulder  girdle. —  In  Megaceryle  the  anterior  end  of  the 
sternal  keel  is  very  high  and  prominent  (somewhat  as  in  a  Gannet  or  Mer- 
ganser), the  anterior  edge,  between  the  spina  stemi  and  the  point  of  the 
keel,  being  an  approximately  straight  ascending  line. 

In  Chloroceryle  americana  the  anterior  point  of  the  keel  is  lower  and  less 
pronounced,  and  the  edge  is  concave.  This  is  the  case  also  in  Halcyon, 
Dacelo,  and  Ramphalcyon  (sternum  of  Alcedo  not  seen). 

The  costal  processes  are  relatively  shorter,  wider  and  blunter  in  Mega^ 
ceryle  and  the  exotic  genera  examined,  longer,  narrower  and  more  pointed 
in  Chloroceryle  americana.  In  the  former  they  are  somewhat  Passerine, 
in  the  latter  more  as  in  the  Pici.     The  two  genera  agree  (to  a  large  extent 
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at  least)  in  having  shorter  and  broader  furcula,  more  curved  on  a  side  view. 
There  is,  however,  an  important  difference  between  these  genera  in  the- 
form  of  the  furcula.     In  Megaceryle  the  proximal  end  is  broad  and  blunt, 
in  Chloroceryle  americana  it  is  narrower  and  more  pointed.     Furthermore,, 
in  the  latter  genus,  the  clavicle  bears  near  its  upper  or  proximal  end  a  con- 
spicuous upward  process  that  articulates  with  the  front  upper  end  of  the- 
coracoid.     In  Megaceryle  there  is  a  slight  angle  at  this  point  but  no  process. 
This  process  is  even  more  highly  developed  in  Halcyon ,  Ramphalcyan,. 
Dacelo,  and  Alcedo  than  in  Chloroceryle^  being  longer  and  rising  more  ab- 
ruptly.    The  absence  of  this  process  is  probably  therefore  peculiar   to- 
Megaceryle,  unless  Ceryle  also  prove  to  be  without  it. 

The  widening  of  the  clavicles  toward  the  upper  end  is  much  more  pro- 
nounced in  Megaceryle  and  Chloroceryle  than  in  other  genera.  They  are 
also  broadened  and  flattened  at  their  symphysis  in  Megaceryle  but  not  in 
Chloroceryle  americana  nor  in  other  genera.  In  Megaceryle  the  coracoid 
bears  a  remarkable  and  conspicuous  upward  process,  springing  from  the 
inner  edge  of  its  foot.  This  is  wholly  absent  in  Chloroceryle  americana 
as  well  as  in  all  other  genera  examined,  and  its  presence  in  Megaceryle  was- 
overlooked  by  Shufeldt.  In  M.  torquata  the  projection  is  3.5  mm.  long,  and 
about  equally  well  developed  in  M,  alcyon.     (Plate  XXVI,  fig.  1.) 

The  opposite  or  outer  end  of  the  coracoidal  foot  also  presents  a  decided 
difference.  In  Megaceryle  the  corner  is  obliquely  cut  off,  which  is  not  at  all 
the  case  in  Chloroceryle  americana  nor  in  Halcyon  concrcius^  but  //.  chloris 
and  Ramphalcyon  resemble  Megaceryle. 

Xo  important  characters  are  presente<l  by  the  scapula  but  it  is  observ- 
able that  in  Megaceryle  the  basal  or  proximal  portion  is  somewhat  wider 
relatively  than  in  Chloroceryle^  the  distal  end  less  conspicuously  bent  out- 
ward and  the  angle  at  the  bend  sharper. 

Pelris. —  The  process  on  the  outer  margin  of  the  ilium  characteristic  of 
the  Ceryline  Kingfishers  is  somewhat  smaller  in  Chloroceryle  than  in  Mega- 
ceryle, thus  reaching  its  highest  development  in  the  latter  genus. 

Feet. —  The  remarkable  shortness  of  the  "tarsus"  in  Megaceryle  is  very 
obvious  in  the  skeleton.  Thus  in  M.  alcyon  the  metatarsus  (measured  along 
front  of  inner  side)  is  10  mm.,  much  less  than  one-half  the  femur  which  is 
25.9;  while  in  C.  americana  the  metatarsus  is  9.2,  or  distinctly  more  than 
one-half  the  length  of  the  femur,  which  measures  17.4.  Though  so  little 
longer  than  that  of  C.  americana  the  metatarsal  bone  of  M.  alcyon  is  much 
stouter,  particularly  at  its  lower  end,  across  which  it  measures  4.5  mm., 
against  2.8  in  C.  americana. 

I  can  find  no  character  in  the  wing-bones  worthy  of  note. 

Basing  our  comparisons  only  on  the  genera  examined,  it  is  obvious  that: 
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Megaeerylt  stands  quite  alone  in  certain  skeletal  characters,  and  in  certain 
others  is  connected  hy  ddoroteryle  with  the  other  genera.  The  most  re- 
markable characters  of  MffoetryU  are  the  vestigial  palatal  spine,  the 
expanded  maxiliar\*,  the  relation  of  pars  plana  and  lacnmal,  the  sternal 
keel,  form  of  furcula  (two  differences),  form  of  coracoids,  and  shortness  of 
metatarsus.  In  all  of  these  there  is  a  wide  difference  between  Mrgaceryle 
on  the  one  hand,  and  Dacdo,  Alcedo  (skull).  Halcyon  (palatines  ?),  Bam-- 
phalcyan  (palatines  ?).  on  the  other.  In  all  these  characters  except  the  form 
of  the  ccH^aooid,  s^-mphysis  of  furcula,  and  peiiiaps  the  sternal  keel,  and  to  a 
large  extent  of  the  form  of  proximal  ends  of  the  furcula,  CUorocrryU  strongly 
approaches  MegaceryU  and  differs  from  the  other  genera  mentioned.  The 
iliac  process  is  peculiar  to  Megaceryle  and  CUoroccryU  but  is  slightly  better 
developed  in  the  former. 

It  is  a  curious  fact  that  the  geographical  ranges  of  the  species  of  Ch^oro^ 
ceryle  are  almost  identical,  all  four  of  them  being  found  together  throughout 
the  greater  part  of  Central  and  South  America.  This  fact  doubtless  ex- 
plains the  striking  differences  in  size,  the  species  having  become  adapted 
for  prey  of  different  sizes.  The  species  of  Megaceryle  are  much  more  uni- 
form in  size  and  their  ranges  are  strictly  complementary.  It  is  noteworthy 
that  the  genus  Chloroceryle  is  absent  from  the  Antillean  subregion. 

In  the  succeeding  pages  the  various  divisions  of  the  Cerylinie  are  treated 
in  detail.  Under  each  genus  and  species  a  short  diagnosis,  including  only 
the  characters  peculiar  to  the  group  in  question,  is  first  presented.  Fol- 
lowing this  is  a  longer  and  more  detailed  description. 

The  genera  and  species  of  this  subfamily  fall  naturally  in  the  following 
sequence. 

Megaceryle  lugubris  Ceryle  rudis 

"  guttulata  Chloroceryle  amazona 

maxima  "  americana 

"  torquata  "  inda 

"  alcyon  "  senea 

The  only  uncertainty  in  this  arrangement  is  in  regard  to  the  relative 
position  of  the  last  two  species,  as  in  some  respects  C.  (Biiea  approaches  C. 
americana  more  closely  than  does  C  inda. 

Genus  Megaceryle. 

Large  and  rather  large  Ceryline  Kingfishers  (the  wing  over  145  mm.  long), 
with  finely  serrate  bill,  conspicuous  vertical  and  occipital  crest,  and  extremely  short 
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tarmis  And  hallux;  the  upperparts  wholly  or  partly  bluish  gray  (without  ^reen),  the 
axillaTR  mhite  in  the  male,  nifous  in  the  female. 

Large  or  (one  species.)  rather  large  Ceryltne  Kingfishers  of  both  HemiFphera, 
with  wing  more  than  145  mm.  in  length,  stout,  deep  biU  (moderate  in  one  species) 
with  serrate  maxillary  tomia  (sometimes  obsolete  in  one  species),  conspicuous  vertical 
and  occipital  crest,  the  tenth  primary  alwaj's  longer  than  the  fifth,  diastataxic  second- 
aries, nearly  even  tail  (the  outermost  pair  of  rectrices  falling  short  of  the  longest 
by  between  one-eighth  and  one-fifteenth  of  the  length  of  the  tail  (the  central  pair 
not  shortened),  the  rectrices  more  or  less  pointed  at  the  tip,  the  front  of  the  tArsus 
with  distinct  scales,  extremely  short  but  stout  tarsus  and  hallux,  the  seeond  toe 
with  claw  usually  equal  to  or  longer  than  the  third  toe  without  claw  (often  shorter 
in  one  species)  and  always  normally  longer  than  the  fourth  toe  without  claw;  the 
plumage  lustreless,  above  solid  bluish  gray,  or  slatc^ay  edged  with  bluish  grmjr 
(either  plain  or  varied  with  spots  or  bars  of  white),  the  scapulars  not  extensiTeiy 
white  basally,  and  no  large  white  areas  on  the  tail  nor  across  both  webs  of  the  prima- 
ries, more  or  less  rufous  on  the  underparts  in  at  least  one  sex,  the  axillars  always  white 
in  the  male,  rufous  in  the  female. 

BUI. —  According  to  the  size  and  form  of  the  bill  the  species  fall  into  three 
groups.  Haxima  and  torqiutta  agree  in  haNing  a  large  stout  bill,  much 
longer  than  the  head;  the  up-cur\'e  of  the  gonys  more  prominent  than  the 
down-cur\'e  of  the  culmen  which  is  neariy  straight;  that  of  aUyon  is  much 
smaller,  being  shorter  and  relatively  more  slender,  the  curves  of  culmen 
and  gonys  about  equal. 

In  lugvbris  and  gutttdaia  the  bill  is  short  as  in  alcyon  (about  equalling  the 
head)  but  much  stouter,  even  more  so,  for  its  length,  than  that  of  marima 
and  torquata;  the  maxilla  is  more  decurved,  while  the  gonys  is  straighter, 
and  the  tip  of  the  maxilla  is  thicker  and  less  attenuated  than  in  the  other 
species.  Furthermore,  the  tomial  serrations  which  are  always  evident  in 
the  long-hilled  species  are  often  less  decided  in  luguhrls  and  gutiulaia  and 
frequently  indistinct  or  obsolete  in  alcyon. 

In  the  following  table  the  figures  in  the  first  column  indicate  the  relative 
length  of  the  bill  compared  with  the  distance  from  the  Ix'nd  of  the  wing 
to  the  tips  of  the  lower  primary  coverts.  Those  in  the  second  and  third 
columns  give  the  extremes  and  the  average  respectively  of  the  relative  depth 
of  the  bill,  the  figures  expressing  the  numlx*r  of  niillinieters  by  which  four 
times  the  depth  of  the  bill  at  the  gonydeal  angle  exceefls  the  length  of  the 
bill  from  the  anterior  end  of  the  nostril. 


Relative  length 

RehitiK 

Depth 

alcyon 

1.50 

1-6 

2  0 

luffubris    } 
giUtulfita   ) 

1.44 

10-12 

11. 

torquata 

1 .  ir, 

4-10 

0. 

maxima 

1.14 

5-10 

i  ■ 
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In  a  single  specimen  of  alfyonj  whicii  has  a  long  *ik1  oddly  slender  bill» 
four  times  its  depth  is  4  mm.  /r«t  than  the  length  instead  of  fitmi  1-6  mm« 
more  as  in  all  the  other  specimens  examined.  The  measurements  gi\Tn  for 
larquaia  are  of  the  topical  form;  J/,  f.  Mrllata  has  a  shorter  and  rriatix^ly 
deeper  bill,  but  lade  of  good  adult  specimens  prex-ents  me  from  gi\nng  the 
bill  proportions  of  this  race. 

Cffjf . —  The  essential  character  of  the  crest  in  Mtfacfriile^  as  compared 
with  other  gene  a,  is  the  high  development  of  the  anterior  part  or  x-ertical 
crest,  and  this  is  well  shown  in  all  the  species. 

In  J/,  lugubris  and  Jf.  gutiulata  the  frontal  crest  feathers  attain  their 
greatest  development  both  absolutely  and  compared  with  those  of  the  occi- 
put (especially  as  contrasted  with  J/,  torquaia).  They  are  more  elongated 
anteriorly  than  in  J/,  maxima^  particularly  in  lugubris.  The  crest  is  com- 
posed of  narrow,  linear,  broad-tipped  feathers  (their  ends  tnmcate  or  very 
broadly  rounded),  the  webs  of  which  are  moderately  firm^not  conspicuously 
frayed  as  in  Ceryle, 

In  J/,  maxima  the  crest  is  similar  to  that  of  3/.  lugubris  in  development 
and  form  of  the  feathers  but  is  not  quite  so  long  (at  least  relatively),  particu- 
larly the  vertical  feathers.  The  latter  are  strihiugly  elongated  forwanl  to  the 
anterior  end  of  the  eye. 

In  M.  torquata  the  crest  is  not  so  highly  developed  as  in  the  other  s|>ocios, 
the  feathers  shorter,  less  linear,  distinctly  narrowed  towanls  the  tip,  and 
more  or  less  pointed. 

J/,  alcyon  has  a  very  well  developed  crest;  the  feathers  relatively  longer 
than  those  of  3/.  torquata,  but  narrowed  terminally  and  pointed  as  in  the 
latter,  and  somewhat  more  hair-like  than  in  any  of  the  other  species,  owing 
to  the  extensive  separation  of  the  barbs.  The  crest  is  distinctly  double, 
there  being  a  point  about  midway  between  the  front  and  the  rear  where 
the  feathers  are  shorter  than  elsewhere.  The  crest  of  this  species  does 
not  at  all  approach  that  of  either  Ceryle  or  Chlorocerylr. 

The  feathering  of  the  lores  is  correlated  with  the  development  of  the 
crest.  The  loreal  feathers  are  largest  and  densest,  least  reduced  andap- 
pressed,  in  M.  maxima,  and  particularly  in  M,  lugubris,  and  are  well  devel- 
oped in  3/.  alcyon;  in  M.  torquata  they  are  smaller  and  more  appressed  than 
in  any  other  species  of  the  genus. 

Wing, —  3/.  alcyon  is  aberrant  in  its  long-pointed  wing,  the  tenth  primary 
always  nearer  the  seventh  than  the  sixth  and  often  exceeding  the  seventh. 
In  none  of  the  other  species  is  the  tenth  primary  longer  than  the  sixth 
(except  in  occasional  specimens  of  torquata),  and  it  is  normally  shorter  than 
the  sixth,  always  exceeding  the  fifth,  however.  The  proportionate  length 
of  the  primaries  is  shown  by  the  following: 
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alcyon  (25  specimens),  P.  10  always  nearer  7  than  6,  often  >  7. 

torquaia  (14  specimens),  P.  10  decidedly  >  6  to  decidedly  <  6  (usually  =«  or  <  6; 

always  nearer  6  than  7,  sometimes  nearer  5  than  6). 
luQubris  and  gtUtvlata  (7  specimens),  P.  10  decidedly  <  6  (from  nearer  5  to  much 

nearer  6,  always  >  5). 
maxima  (4  specimens),  P.  10  <  6  (nearer  6  than  5  in  three  specimens;  always  >•  5). 

Tail. —  M.  alqfon  has  the  shortest  tail  of  the  genus  and  M,  torquaia  the 
longest,  but  even  between  these  extremes  the  difTerence  is  slight  and  unim- 
portant. The  proportion  that  the  tail  bears  to  the  distance  from  the  bend 
of  the  wing  to  the  tips  of  the  several  outer  lower  primary  coverts  is  as 

follows: 

alcyon  1 .  33 

maxima  1 .  37 

lugubns  ^                                ^  ^^ 


} 


guilutata 

torquaia  1 .  54 

The  difference  in  length  between  the  outer  pair  of  rectrices  and  the 
longest  ones  ranges  between  one-fifteenth  and  one-eighth  of  the  length  of 
the  tail.     The  graduation  is  greatest  in  torquaia  and  least  in  maxima. 


No.  of  speci- 

Average length 

Average  amount 

Graduation  in 

mens 

of  tail 

of  graduation 

lengtii  of  tail 

(10) 

119.8 

12.5 

9 . 6  times 

(3) 

110.7 

9. 

12.3      " 

(1-^) 

S8 . 2 

0.9 

12. S       ' 

(2) 

115.5 

S.l 

14.3      '■' 

torquaia 
luguhris    } 
guUulaia   > 
alcyon 
maxitna 

Feathering  of  tibia. —  The  lower  end  of  the  til)ia  is  completely  bare  in  all 
species,  the  unfeathered  space  bein^  least  extensive  in  M.  lur/ahri.s  in  which 
it  is  only  equal  to  the  short  chord  of  the  claw  of  the  hallux.  In  alrijon  the 
bare  space  always  exceeds  this  distance  and  usually  ecjuals  or  exceeds  the 
lon^  (upper)  chord  of  the  claw.  In  iorquata  and  ttut.ri)n<t  the  hare  area  is 
distinctly  greater  than  the  lon^^  chord. 

Tarsus. —  In  the  length  of  the  extremely  short  tar.•^us  there  is  remarkable 
uniformity.  The  tarsus  in  all  five  species  is  almost  exactly  ecjual  in  length 
to  one  and  one-half  (I-2)  times  the  long  chord  of  the  iiallux  claw,  (.'oin- 
pared  with  the  inner  toe  (without  claw)  the  tarsus  is  always  distinctly 
shorter,  fully  one  millimeter  in  aJryon  and  iorquata. 

Toes. —  The  hallux  is  distinctly  to  decidedly  shorter  than  its  claw  (the 
toe  being  measureil  either  along  its  upper  surface  or  along  its  outer  side 
from  the  seam  crossing  its  base  to  the  end,  aboxci;  and  the  hallux  and 
claw  combinetl  are  shorter  than  the  inner  toe  without  claw. 
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The  proportionate  length  of  the  anterior  toes  is  very  constant.  The 
second  toe  with  its  claw  is  always  longer  than  the  fourth  toe  without  its 
claw.  At  least  this  rule  is  so  nearly  invariable  that  in  the  forty-six  speci- 
mens examined  there  is  only  one  complete  and  one  partial  exception. 

Comparing  the  second  toe  with  the  third  we  find  that  the  second  (with 
claw)  is  normally,  except  in  M.  maxima,  equal  to  or  a  trifle  longer  than  the 
third  (without  claw).  This  proportion  holds  in  four-fifths  of  the  specimens 
of  torquata  and  alcyon  examined,  and  in  all  eight  individuals  of  lugubria  and 
guttulaia. 

In  maxima  the  second  toe  averages  a  little  shorter  than  in  the  other 
si>ecies,  being  as  often  shorter  than  the  third  as  longer.  In  all  the  species, 
however,  except  in  the  single  aberrant  individual  of  torquata  and  (one  foot 
only)  in  one  specimen  of  maxima,  the  second  toe  (with  claw)  never  falls 
short  of  the  third  (without  claw)  by  more  than  a  mere  trifle. 

By  means  of  the  appended  table  the  variations  in  this  character  may  be 
easily  seen. 

Second  toe  with  claw  compared  with  third  and  fourth  toes  withoui  daws, 

J  J  =  or  rather  slightly  >  3 

^    '         P    •      ^       alwaysdistinctly>  4  (exc.twobirdsandonefootof  two  more). 

\  =  or  very  slightly  >  3  (except  in  three  birds). 
^        '        P    •     ^       almostalways     >4  (<  4  in  one  bird). 

lugvhris,  1  spec,     j  =  or  slightly  >  3 
giUtulata,  7  spec,    (       always         >  4 

<  =  or  slightly  >  3  or  slightly  <  3 

maximn,  o  spec,  <         i^^/i.-  tie         u-j\ 

'  (       always         >  4     (except  m  one  foot  of  one  bird). 


Color. —  The  essential  color  characters  of  the  genus  have  already  been 
briefly  mentioned.  They  are,  first:  the  general  lusterless  gray  coloration 
of  the  upper  parts,  the  female  with  a  chest-band  of  the  same  color  (a 
subfamily  character). 

The  white  variegation  of  the  scapulars,  remiges,  and  rectrices  and  of 
the  upperparts  (when  not  uniform)  is  always  in  the  form  of  small  spots  and 
bars,  never  in  large  areas,  excepting  only  on  the  inner  webs  of  the  primaries 
in  two  species. 

In  the  male  the  axillars  and  lower  wing  coverts  are  always  pure  white 
(the  latter  barred  with  gray  in  M.  maxima  sharpei),  in  the  female  (except- 
ing only  the  coverts  in  M.  alcyon)  rufous. 

With  the  exception  of  M,  alcyon  the  chest-band  of  the  male  is  rufous  or 
rusty,  but  torquata,  luguhris  and  guttulaia  are  actually  intermediate  between 
alcyon  and  majcima  in  this  respect. 
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The  uniform  unspotted  grayish  blue  of  M.  alcyon  and  typical  M.  tar" 
quota  seems  at  first  sight  very  different  from  the  gray  and  white  barring  of 
Jf .  lugvbris  and  M  guUttlata,  but  the  latter  do  not  differ  essentially  from  true 
M,  maxima^  and  this  is  connected  with  M.  t.  torquata  by  3/.  /.  stellaia  and 
M.  maxima  sharpei. 

In  alcyon  and  t,  torquata  the  upperparts  are  uniform  grayish  blue,  a  few 
small  white  spots  tipping  the  wing  coverts,  and  the  upper  tail  coverts  more 
or  less  spotted ;  but  in  torquata  the  former  are  usually  obsolete  and  the  latt^ 
concealed. 

In  M,  t.  stellata  the  feathers  of  the  upperparts  are  slatey-black  basally 
and  along  the  shaft,  and  more  or  less  marked  with  small  spots  of  white. 

This  is  a  close  approach  to  M,  m.  maxima,  in  which  the  entire  basal 
portion  and  center  of  the  feathers  are  blackish,  the  gray  remaining  as  a  wide 
border.  The  entire  upperparts  are  conspicuously  dotted  with  small  spots 
of  white.  In  M,  m,  sharpei  the  white  spotting  is  greatly  reduced,  absent 
from  the  interscapulars  and  barely  indicated  on  the  crest. 

In  M.  guttulata  the  white  markings,  except  those  of  the  wing  coverts, 
take  the  form  of  broad  bars,  rather  than  small  spots,  usually  reaching  or 
crossing  the  shaft;  and  in  M,  lugubris  this  barring  is  even  more  pronounced. 
It  is  obvious,  however,  that  the  bars  of  these  species  correspond  to  the  spots 
of  maxima  and  may  have  been  developed  from  that  type  of  marking. 
In  the  Asiatic  species  the  ground  color  of  the  upperparts  is  a  slatey  gray; 
the  bluish  shade  so  characteristic  of  the  other  nieinhcrs  of  the  genus  is  less 
evident  and  exists  only  in  light  bluish-gray  margins. 

In  the  pattern  of  the  primaries  there  is  essential  agreement  between  the 
three  Old  World  species.  Each  web  of  all  the  quills  is  syninietricall y  marked 
with  a  series  of  white  spots,  which,  on  the  outer  weh  at  least,  extend  well 
towards  the  tip. 

The  New  World  species  are  decidedly  different  and  do  not  agree  so 
closely  with  each  other.  The  primaries  are  more  extensively  black  terminally 
(without  spots),  while  proximally  there  is  a  lar^'e  white  area  on  the  inner 
web  of  each  feather,  particularly  extensive  in  alcyon,  in  which  the  outer 
half  dozen  quills  are  practically  wholly  white  on  the  basal  half  of  the  inner 
vane.  In  torquata  the  shaft  is  bordered  by  black,  which  runs  out  irregularly 
into  the  white  area,  and  in  extreme  cases  breaks  it  up  into  four  or  five  smaller 
patches  which,  however,  are  always  coalescent  along  the  inner  edge  of  the 
feathers. 

In  alcyon  the  outer  web  of  all  the  primaries  is  more  or  less  irregularly 
spotted,  barred  or  even  longitudinally  marked  with  white,  while  in  iorquatn 
at  least  the  first  three  primaries  and  usually  sevend  others  are  wholly  un- 
marked or  at  most  with  a  mere  indication  of  some  of  the  spots  on  the  mar- 
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gin.  Both  species  vary  greatly  in  the  extent  and  character  of  these 
markings. 

The  differences  in  the  coloration  of  the  underparts  presented  by  the 
four  more  distinct  species  of  the  genus  are  curious  and  interesting. 

The  only  invariable  characters  in  either  sex  are  the  rufous  axillars  and 
gray  chest-band  of  the  females,  and  the  white  axillars  of  the  males.  This 
difference  in  the  axillars  is  thus  the  only  sexual  color  distinction  that  holds 
in  all  the  species.  The  coloration  of  each  sex  may  be  summarized  as  fol- 
lows : 

Male. —  Under  wing  coverts  and  axillars  always  white  (t.  e.,  without 
rufous;  in  M.  m.  sharpci  the  coverts,  at  least,  are  barred  with  dark  gray 
and  white).  Chest-band  rufous  (paler,  with  slatey  spotting,  chiefly  below 
the  surface,  in  lugubris  and  guttulata;  encroached  upon  by  the  blue  gray 
of  the  sides  in  torquata),  except  in  cdcyon  in  which  it  is  blue-gray  as  in  the 
female.  Belly  white,  except  in  lorquaia,  in  which  it  is  rufous,  continuous 
with  the  rufous  chest-band.  Sides  of  the  body  with  a  longitudinal  slatey 
patch  in  alq/on,  barred  with  slatey  in  the  other  white-bellied  species;  in 
guilulata  and  lugubris  this  extends  as  a  zone  of  sparsely  barred  feathers 
across  the  abdomen,  and  in  M,  m,  sharpci  the  entire  underparts  posterior 
to  the  chest-band  are  closely  barred. 

Female. —  Chest-band  always  gray  (solid  in  the  New  World,  spotty  in 
the  Old  World  species);  axillars  alwa^'s  rufous;  under  wing-coverts  also 
rufous  in  all  but  alcyon.  The  belly  solid  rufous  in  maxima  and  iorqiuUa, 
wholly  white  in  lugubris  and  guttulata  and  intermediate  in  alcyon,  being 
white  with  a  narrow  band  of  rufous  across  its  anterior  border  and  broadly 
rufous  on  the  sides. 

According  to  the  coloration  of  the  underparts  the  species  may  be  diag- 
nosed as  follows: 

cT  with  gray  chest-band  (and  white  belly);    9  with  belly  partly  rufous;    9  with 

white  under  wing-coverts alcyon 

cT  with  rufous  belly  (  9  with  belly  wholly  rufous) torquata 

(cf  with  white  belly)  9  with  belly  wholly  white -j    ^T^i^ 

(cf  with  white  belly)  (  9  with  belly  wholly  rufous)        ....       maxima 

The  characters  enclosed  in  parentheses  are  those  not  confined  to  any 
one  species.  It  is  seen  that  alcyon  may  be  diagnosed  by  the  color  of  the 
underparts  in  each  sex,  torquata  by  that  of  the  male,  lugubris  and  guttulata 
(taken  together)  by  that  of  the  female.  In  maxima,  only  the  combination 
is  characteristic,  that  of  neither  sex  alone  being  distinctive. 
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Megaceryle  alcyon. 

Small  Megaceryle  (wi«g  under  170  mm.),  with  slender  bill,  long  wing  tip  (t<Mith 
primary  always  nearer  seventh  than  sixth),  the  male  with  blue-gray  chest-band  and 
no  rufous,  the  female  with  white  under  wing-coverts  and  white  belly  bordered  an- 
teriorly and  on  the  sides  with  rufous. 

Small  Nearctic  Megaceryle  (wing  under  170  mm.),  with  short  and  slender  bill, 
the  tomial  serrations  sometimes  obsolete,  the  crest  distinctly  double,  the  vertical 
portion  well  developed,  composed  of  narrow,  pointed  feathers,  the  barbs  of  which  are 
extensively  disconnected,  the  wing  decidedly  pointed  (the  tenth  primary'  alwaj's 
nearer  the  seventh  than  the  sixth  in  length,  often  longer  than  the  seventh),  the  tail 
rather  short,  the  rectrices  somewhat  pointed,  the  outermost  pair  falling  short  of  the 
longest  by  about  one-thirteenth  of  the  length  of  the  tail,  the  second  toe  with  claw 
almost  always  equal  to  or  longer  than  the  third  toe  without  claw,  and  always  di^ 
tinctly  longer  than  the  fourth  without  claw;  the  entire  upperpaits  uniform  bluish 
gray  without  white  markings  except  on  the  wing-  and  tail-coverts,  the  basal  half  of 
the  inner  web  of  the  outer  five  primaries  almost  entirely  white,  a  solid  blue-gray 
chest-band  in  both  sexes,  the  adult  male  without  rufous,  the  female  with  rufous 
sides  and  narrow  band  across  lower  breast,  large  white  abdominal  area  and  white 
under  wing-coverts. 

M.  akyon  is  the  most  distinct  species  of  the  genus,  possessing  several 
characters  separating  it  at  once  from  all  its  congeners.  Its  small  size, 
slender  bill,  pointed  wing,  the  pattern  of  the  primaries,  the  absence  of 
rufous  in  the  male,  and  its  peculiar  distribution  in  the  female  (particularly 
its  absence  from  the  lower  wing-coverts),  are  all  diagnostic  of  this  species. 

It  is  a  typical  Megaceryle y  how.'ver,  in  the  essential  generic  characters, 
showing  no  approach  in  these  respects  either  to  Cerylc  or  to  Chlororrrylr 
amazona.  While  it  agrees  with  these  in  size  and  with  the  former  in  its 
pointed  wing,  it  is  probable  that  both  these  resemblances  are  due  to  parallel- 
ism or  convergence  and  do  not  indicate  any  particularly  close  relationship 
betw^een  those  species  and  M.  alcyon. 

It  is  undoubtedly  most  nearly  allied  to  M.  torquafa  with  which  it  agrees 
in  the  clear  ashy-blue  coloration.  This  relation  is  also  shown  in  the  pattern 
of  the  remiges  and  rectrices,  by  the  presence  of  rufous  on  the  under  side  of 
the  body  in  the  9  and  by  the  form  of  the  crest  feathers.  It  is  distinguished 
from  M.  torquafa  chiefly  by  the  same  characters  in  which  it  differs  from  the 
other  species  (particularly  from  M.  viaxima)^  i\  r.,  the  characters  peculiar 
to  M,  alcyon. 

While  the  presence  in  the  male  of  a  chest-band  of  the  same  color  as  the 
upperparts  and  wholly  without  rufous,  separates  this  species  not  only  from 
all  its  congeners  but  from  all  the  species  of  Chlorocrrylr  as  well,  J/,  torquafa 
and  the  Asiatic  species  show  an  approach  to  this  style  of  coloration.  In 
M.  torquafa  the  sides  of  the  chest  are  blue-gray;    in  M.  higuhris  and  3/. 
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gvUvlaia  the  sides  of  the  chest  are  slate-gray  and  the  feathers  of  the  chest  are 
extensively  slate-color  below  the  surface  (visible  to  a  slight  extent),  while 
the  rufous  is  reduced  to  a  pale  superficial  wash. 

Probably  the  most  remarkable  variation  in  3/.  alcyon  is  found  in  the 
markings  of  the  outer  webs  of  the  primaries,  which  present  very  diverse 
patterns. 

Despite  its  wide  range  the  geographic  variations  in  this  species  are  so 
slight  that  it  is  unnecessary  to  enter  into  them  here.  One  geographic  race 
has  been  described. 

Megaceryle  torquata. 

Megaceryle  with  entire  lower  breast  and  belly  solid  rufous  in  both  sexes. 

Large,  Neotropical  Megaceryle  with  long  or  moderately  long,  stout  bill,  the  culmen 
only  slightly  decurved  for  its  distal  one-third,  relatively  rather  short  crest  the  feathers 
of  which  are  narrowed  terminally,  the  tenth  primary  varying  from  decidedly  shorter 
than  the  sixth  to  decidedly  longer  than  the  sixth,  but  always  nearer  the  sixth  than 
the  seventh,  the  tail  rather  long,  the  rectrices  somewhat  pointed,  the  outermost  pair 
falling  short  of  the  longest  by  between  one-ninth  and  one-tenth  of  the  length  of  the 
tail,  the  second  toe  with  claw  usually  equal  to  or  very  slightly  longer  than  the  third 
toe  without  claw  and  almost  always  longer  than  the  fourth  without  claw;  the 
ground-color  of  the  upperparts  bluish  gray,  the  crest  never  spotted  with  white,  the 
primaries  not  symmetrically  spotted  with  white  on  both  webs,  the  outer  three  with, 
at  most,  vestigial  spots  on  the  outer  web,  the  white  on  inner  webs  in  large  areas,  not 
in  isolated  spots,  the  entire  lower  breast  and  abdomen  uniform  rufous  in  both  sexes, 
the  female  with  rufous  under  wing-coverts  and  a  solid  blue-gray  chest-band,  the  male 
with  the  sides  of  the  chest  blue-gray. 

M,  torquata  is  distinguished  from  all  its  congeners  by  the  uniform  solid 
rufous  of  the  breast  and  belly  in  both  sexes.  It  has  few  if  any  other  peculiar 
characters. 

The  crest  is  relatively  smaller  than  in  the  other  species,  its  feathers 
terminally  narrowed  and  pointed  as  in  M,  alcyon. 

The  tail  averages  relatively  longer  than  that  of  any  other  sj>ecies,  and 
with  the  shortest  outermost  rectrices.  The  difference  in  length  is  most 
pronounced,  though  not  important,  between  torquata  and  alcyon,  which, 
however,  agree  most  closely  in  the  form  of  the  rectrices,  these  being  more 
pointed  and  apparently  narrower  than  in  the  other  species. 

In  3/.  torquata  the  tenth  primary  averages  slightly  longer  than  in  the  Old 
World  si>ecies,  thus  approaching  3/.  alcyon,  and  the  coloration  shows  several 
decided  pK)ints  of  resemblance  to  the  latter.  This  is  evident  in  the  color  of 
the  upperparts,  the  pattern  of  the  remiges  and  rectrices,  and  the  presence  of 
rufous  on  the  belly  of  the  female. 

On  the  other  hand,  in  the  rufous  chest  of  the  male,  in  general  size,  and 
in  the  size  and  form  of  the  bill,  torquata  agrees  with  maxima  and,  in  the 


296  Bulletin  American  Museum  of  Natural  History.         [Vol.  XXXJ, 

first  tv^'o  respects,  to  a  less  extent,  with  Itigubris  and  gnUvlata,    M,  iorquaia 
therefore  connects  J/,  cdcyon  with  the  other  species  of  the  genus. 

At  least  three  races  of  M,  iorquaia  are  recognizable,  but  the  geographical 
variations  in  this  species  have  never  been  thoroughly  worked  out.  As  this 
is  beyond  the  scope  of  the  present  paper  no  attempt  has  been  made  to 
revise  the  subspecies. 

True  M,  iorquaia  inhabits  Middle  America;  the  form  of  northern  and 
eastern  South  America  is  probably  the  same.  M.  t.  siellaia  is  accredited 
to  western  and  southern  South  America  (Chili,  Bolivia,  and  Peru),  but  its 
range  and  characters  have  never  been  thoroughly  determined.  Its  char- 
acters are  supposed  to  be  a  shorter  bill  than  true  iorquaia,  the  upperparts 
spotted  with  white,  the  slatey  centers  of  the  feathers  broader.  These  alleged 
color  characters,  however,  may  be  due,  to  a  certain  extent  at  least,  to  age, 
immature  birds  exhibiting  the  coloration  above  described.  On  the  other 
hand,  it  is  possible  that  two  races  of  iorquaia  with  short  bills  are  recognizable, 
one  colored  like  true  iorquaia,  the  other  marked  as  above.  Of  most  interest 
in  the  present  connection  is  the  short  bill,  relatively  stouter  than  in  M.  L 
iorquaia  (but  of  which  I  have  given  no  measurements  owing  to  lack  of 
perfect  adult  specimens)  and  the  coloration  suggestive  of  M.  maxima. 

M.  i.  siiciipennis  Lawrence,  of  Guadeloupe,  Lesser  Antilles,  of  which 
I  have  examined  two  adult  males,  including  the  type,  is,  judging  by  these 
specimens,  an  easily  distinguished  form,  chiefly  characterized  by  the  large 
amount  of  white  in  the  plumage.  The  white  bars  on  the  rectrices  are  much 
better  developed  than  in  true  iorquaiay  there  is  a  greater  amount  of  white 
on  the  primaries  and  primary  coverts  (usually  little  or  none  on  the  latter 
in  true  iorquaia),  and  more  white  specks  and  narrow  bars  on  the  upper  parts 
(largely  concealed).  The  rufous  of  the  underparts  probably  averages  de- 
cidedly deeper  and  of  a  slightly  different  shade.  The  slatey  stripes  of  the 
crest  feathers  are  reduced  to  a  minimum. 

This  form,  while  included  in  the  British  Museum  Catalogue,  is  omitted 
from  the  Hand-List  of  Birds. 

Megaceryle  maxima. 

Megaceryle  with  the  belly  white  (with  or  without  gray  bars)  in  the  male,  solid 
rufous  in  the  female. 

Large  African  Megaceryle  with  large,  stout  bill,  the  culmen  gently  decurvcd  for 
its  terminal  third,  long  vertical  and  occipital  crest  with  broad  tipped  feathers,  the 
tenth  primary  ranging  between  the  fifth  and  sixth  in  length,  the  tail  rather  short, 
the  outermost  pair  of  rectrices  falling  short  of  the  longest  by  about  one-fourteenth 
of  the  length  of  the  tail,  the  second  toe  with  claw  about  equalling  the  third  toe  with- 
out claw,  usually  longer  than  the  fourth  toe  without  claw;  the  feathers  of  the  upper- 
parts  with  conspicuous  slate-colored  or  blackish  centers,  those  of  the  crest  and  rump 
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(at  least)  more  or  less  spotted  with  white,  the  primaries  symmetrically  spotted  with 
white  on  both  webs,  the  male  with  a  rich  rufous  chest-band  but  no  rufous  elsewhere, 
the  female  with  the  chest  heavily  marked  with  slate-gray,  the  entire  abdomen  and 
the  under  wing-coverts  rufous. 

M.  maxima  is  well  characterized  by  the  coloration  of  the  lower  parts, 
no  other  species  combining  a  rufous  chest-band  and  white  belly  in  the  male, 
with  a  rufous  belly  in  the  female.  (In  the  male  of  M,  maxima  sharpri 
the  bellv  is  heavilv  marked  with  slate  color  but  it  is  never  rufous.)  The 
male  is  essentially  similar  in  pattern  to  the  males  o'  J/,  lugubris  and  A/. 
gvttidata,  the  females  of  which  have  no  rufous  on  under  surface  of  bod^*; 
while  the  female  resembles  that  of  3/.  torquaia,  the  male  of  which  has  a 
rufous  belly.  M.  maxima  is  therefore  the  only  species  in  which  the  male 
has  the  entire  belly  white  (/.  c,  without  rufous)  while  the  female  has  it 
entirely  rufous. 

Aside  from  the  coloration  of  the  underparts  M.  maxima  has  no  strongly 
marked  i>eculiar  characters.  In  the  coloration  of  the  upperparts  it  is  to  a 
certain  extent  intermediate  between  the  two  New  World  species  on  one  hand, 
and  the  two  Asiatic  forms  on  the  other  hand.  In  the  pattern  of  the  remiges 
and  rectrices,  and  in  the  size  of  the  crest  and  its  feathers  it  agrtH*s  with  J/. 
guhulata,  while  in  the  size  and  form  of  the  bill  it  is  similar  to  M,  iorquaia. 
In  the  proportions  of  the  primaries,  the  length  and  form  of  the  tail,  and  the 
form  of  the  rectrices  there  is  close  agreement  with  M.  lugubris  and  3/. 
guttulata,  but  iorquaia  does  not  differ  importantly  in  any  of  these  respects. 

The  anterior  toes  show  the  Megaceryline  proportions  less  strongly  than 
in  other  species,  the  second  toe  with  claw  being  frequently  shorter  than  the 
third  toe  without  claw,  which  is  only  rarely  or  abnormally  the  case  in  the 
other  species. 

In  addition  to  the  typical  subspecies,  J/,  vi.  maxima,  one  well  marked 
race  is  recognized,  3/.  m.  sharpei  of  West  and  Equatorial  Africa.  This 
form,  of  which  I  have  seen  no  specimens,  differs  from  true  maxima  in  its 
darker  coloration,  the  white  spots  of  the  upperparts  much  restricted  and 
wholly  absent  from  the  interscapulum;  the  abdomen,  crissum,  under  wing- 
coverts  (and  axillars  doubtless)  of  the  male,  heavily  barred  with  slate-gray. 

W'hether  or  not  there  are  any  differences  in  form  or  proportions  between 
the  two  races  I  am  unable  to  state,  but  it  is  probable  that  there  are  none 
of  any  importance. 

Megaceryle  guttulata. 

Megaceryle  with  short,  stout  bill,  the  maxilla  decidedly  decurved  for  more  than 
its  distal  third  and  with  laterally  thick  tip,  the  entire  upperparts  conspicuously  barred 
with  gray  and  white,  the  crest  with  two  patches  of  almost  wholly  white  feathers, 
the  male  with  pale  rufous  chest-band  which  is  spotted  with  slate-gray  below  the 
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surface,  and  a  pale  rufous  spot  on  posterior  malar  region,  the  female  with  no  rufouB 
below,  except  on  axillars  and  under  wing-coverts. 

Ten  or  eleven  white  spots  on  outer  web  of  outer  rectrix  (including  base  and  tip), 
the  spots  on  proximal  half  of  quill  not  wider  than  the  dark  interspaces,  mostly  much 
narrower;  the  distance  between  the  distal  white  spot  on  inner  web  of  outer  three 
primaries  and  the  tips  of  the  quills  greater  than  the  depth  of  the  bill;  the  white  bars 
of  the  upperparts  (including  the  scapulars)  narrower  than  the  dark  bars,  those  of  the 
rump  little  if  any  wider. 

Rather  large  Asiatic  Megaceryle  ^ith  short  but  stout  bill,  the  maxilla  decidedly 
decurved  for  more  than  its  distal  third,  and  with  laterally  thick  tip,  very  large  crest, 
the  vertical  part  highly  developed,  the  feathers  with  broad  truncate  tips,  the  tenth 
primary  ranging  in  length  between  the  fifth  and  sixth,  the  tail  of  moderate  length, 
the  outermost  pair  of  rectrices  falling  short  of  the  longest  by  about  one-twelfth  of  the 
length  of  the  tail,  the  second  toe  with  claw  usually  equal  to  or  slightly  longer  than  the 
third  toe  without  claw  and  always  (?)  longer  than  the  fourth  toe  without  claw,  the 
upperparts  conspicuously  barred  with  dark  gray  and  white,  some  of  the  crest  feathers 
pure  white  with,  at  most,  one  or  two  small  black  spots  at  the  tip,  the  primaries 
symmetrically  barred  with  white  on  both  webs,  the  male  with  pale  rufous  chest -band 
(spotted  with  slate-gray  below  the  surface)  and  pale  rufous  spot  on  posterior  malar 
region,  the  female  with  white  underparts,  only  the  axillars  and  under  wing-covert s 
pale  rufous,  a  band  of  gray  spots  or  bars  crossing  the  chest.  (To  this  maj'  be  added 
the  minor  color  characters,  distinguishing  guUulala  from  lugubris,  given  in  the  second 
paragraph  of  the  diagnosis.) 

Megaceryle  lugubris. 

Megaceryle  similar  to  M.  guUulaiaj  but  differing  in  greater  amount  of  white  in  the 
plumage.  About  thirteen  white  spots  on  the  outer  wob  of  the  outer  roctrix  (including 
base  and  tip),  the  spots  on  proximal  half  of  quill  much  wider  than  the  dark  interspaces ; 
the  distance  between  the  distal  white  spot  on  inner  web  of  outer  three  prinmrics  and 
tipsof  quills  less  than  the  depth  of  the  bill:  the  white  bars  of  the  upperparts  (including 
the  scapulars)  mostly  as  wide  as  or  wider  than  the  dark  bars,  much  wider  on  the  rump. 

M.  lugubris  and  M.  guttuJafa  are  very  closely  related,  difforinjj  from  each 
other  only  in  the  relative  amount  of  slate  color  and  white  in  tjie  plumage, 
while  agreeing  exactly  in  several  important  characters  not  found  in  any  other 
species. 

The  short  but  thick  bill,  with  decurved  maxilla  and  thickened  tip,  is  the 
only  marked  structural  peculiarity.  In  coloration  tlie  unicjue  features  are 
the  broad,  white  barring  of  the  upperparts,  the  pallor  of  the  rufous  shade  and 
its  restriction  in  the  female  to  the  under  wing-coverts  and  axillars,  and, 
in  the  male,  the  presence  of  a  rusty  malar  spot  and  a  concealed  slatey  chest- 
band,  superficially  rusty.  The  last  feature  is  an  ai)pr()ach  to  the  unique 
blue  gray  chest-band  of  M.  ulcijouy  and  the  shortness  of  the  bill  is  another 
resemblance  to  the  latter. 

It  is  probable,  however,  that  these  resemblances  are  due  to  convergence, 
for  the  nearest  ally  of  the  Asiatic  species  is  unquestionably  M.  maxima. 
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This  relationship  is  shown  in  the  crest,  the  proportions  of  the  primaries, 
the  length  and  form  of  the  tail  and  rectrices,  and  to  a  considerable  extent 
in  coloration,  particularly  in  the  pattern  of  the  remiges  and  rectrices.  The 
barring  of  the  upperparts  is  only  an  exaggeration  of  the  spotting  of  M. 
maxima. 

The  gray  and  white  coloration  of  the  Oriental  species  bears  a  superficial 
resemblance  to  the  black  and  white  of  CerylCf  and  the  similarity  is  increased 
by  the  pallor  and  restriction  of  rufous  on  the  underparts.  It  was  for  this 
reason,  doubtless,  that  Reichenbach  separated  them  from  their  congeners 
and  placed  them. in  Ceryle,  Even  in  coloration,  however,  M.  luguhris  and 
M,  guttulata  are  essentially  Megaceryline  and  differ  in  important  respects 
from  Ceryhy  particularly  in  the  pattern  of  the  individual  feathers. 

While  M.  lugubris  and  M,  guttulata  are  very  nearly  related  I  have  fol- 
lowed Dr.  Stejneger  ^  in  considering  them  as  specifically  distinct.  M.  lugu- 
bris  appears  to  be  an  island  form  confined  to  Japan,  and  as  far  as  known  the 
differences  separating  it  from  the  continental  M.  guttulata  are  constant. 
The  two  species  are  distinguished  by  the  relative  amount  of  gray  and 
white  in  the  plumage.  I  have  a  single  fine  specimen  of  lugubris  and  six 
(three  from  India  and  four  from  North  China)  of  guVulata  for  comparison. 
These  exhibit  the  following  differences. 


Primaries 


10th  primary 


Innermost    large 
secondary 

Scapulars 


M.  lugubris. 

A  white  spot  on  inner  web 
opposite  the  subterminal 
spot  on  outer  web  of  outer 
three  or  four  primaries 

Nine  or  ten  white  spots  on 
inner  web  (including  base). 
Nine  past  tip  of  spurius 
primary. 

Distance  of  last  spot  on  inner 
web  from  tip  is  less  than 
greatest  depth  of  bill. 

White  bars  not  conspicuously 
narrower  than  dark  bars, — 
fully  three-fourths  as  wide. 

Many  of  the  white  bars  arc 
broader  than  the  dark  ones. 


Central  rectrices         Wliite  base  reaching  shaft. 


M.  gullulala. 

No  white  spot  on  inner  web 
opposite  the  subterminal 
spot  on  outer  web  of  outer 
three  or  four  primaries. 

Eight  white  spots  on  inner 
web  (including  base).  Seven 
or  eight  past  tip  of  spurius 
primar>'. 

Distance  of  last  spot  on  inner 
web  from  tip  is  more  than 
greatest  depth  of  bill. 

White  bars  much  narrower 
than  dark  bars,  only  about 
one  half  as  wide. 

The  white  bars  are  always 
narrower  than  the  dark 
ones  (except  near  the  base 
of  some  feathers). 

White  bars  not  reaching 
shaft. 


>  Proc.  U.  8.  Nat.  Mus..  XV.  1892.  294. 


300  BuUeiin  American  Museum  of  Natural  History.         [Vol.  XXXI, 

M.  luguhris.  M.  guitvlata. 

Outer  web   of            Thirteen    well-defined    spots  Ten    or    eleven    well-defined 

outer  rectrix                including  base  and  tip.  spots,   including   base    and 

tip. 

On  basal  half  the  white  spots  On  basal  half  the  white  spoUi 

are  much  wider  than  the  are  not  wider  than  the  dark 

dark  spaces,  often  twice  as  spaces,   mostly   much    nar- 

"wide.  rower. 

Rump                          Many  of  the  white  bars  are  White  bars  little  if  any  wider 

nearly   or   quite   twice    as  than  the  dark  ones, 
wide  as  the  dark  ones. 

Upper  tail-coverts       White  bars  mostly  equal  or  White  bars  are  narrower  than 

exceed  dark  ones  in  width.  the  dark  ones. 

Genus  Cerylo. 

Medium  sized  Ceryline  Kingfishers  with  slender  bill,  the  sides  of  the  mandibular 
rami  overlapped  by  the  interramal  feathers;  coloration  wholly  black  and  white,  the 
feathers  of  the  upperparts  black  with  at  least  the  tips  white,  the  wing  with  a  large 
white  area  covering  both  webs  of  several  adjacent  primaries,  the  plumage  of  the 
throat  with  a  satiny  lustre,  the  male  with  two  black  bands  crossing  the  breast. 

Medium  sized  Ceryline  Kingfishers  of  Africa  and  Asia  (the  wing  less  than  145 
mm.  long)  with  rather  long,  slender,  non-serrate  bill,  the  interramal  feathers  over- 
lapping the  sides  of  the  mandibular  rami,  well  developed  occipital  but  no  vertical 
crest,  rather  long,  pointed  wing  (the  tenth  primary  longer  than  the  sixth),  diastataxic 
secondaries,  nearly  even  tail  (the  outer  pair  of  rectrices  falling  short  of  the  longest  by 
less  than  pne-fifteenth  of  the  length  of  the  tail),  the  rectrices  with  broad,  obtusely 
rounded  tips,  the  tarsus  short  hallux  moderately  short,  the  front  of  the  tarsus  covered 
with  scales  except  at  its  upper  end,  the  second  toe  witli  claw  longer  than  the  fourth 
without  claw,  and  not  shorter  than  the  third;  the  plumage  very  scjft,  the  feathers 
of  the  upperparts  and  crest  with  the  barbs  disconnected  terniiiially  and  v<Ty  fine,  the 
throat  and  to  a  less  extent  the  rest  of  the  underparts  wit  ha  satiny  luster;  the  plumage 
wholly  black  and  white,  the  feathers  of  the  upperparts  neitluT  uniform  nor  marke<i 
with  small  spots  or  bars,  but  black  with  a  white  terminal  margin  and  often  more  or 
less  extensively  white  proximally,  some  of  the  primaries  and  secondaries  and  all  of  the 
rectrices  with  large  continuous  areas  of  white  across  both  webs,  one  black  band  on 
the  breast  in  the  female  and  two  in  the  male. 

The  exact  relationship  of  Ccryle  to  Mcgaccryle  and  Chloroccryle  cannot 
be  satisfactorily  determined  until  its  muscular  and  skeletal  anatomy  have 
been  examined. 

Coloration  is  the  most  distinctive  feature  of  Ccryle.  This  differs  so 
markedly  in  several  respects  from  the  characteristic  styles  of  the  allied 
genera  that  it  may  be  considered  an  excellent  distinction.  Aside  from 
coloration  there  are  no  very  strongly  marked  characters  separating  Ccryle 
at  once  from  both  of  the  other  genera,  but  the  slender  bill  with  its  rami 
overlapped  by  feathers,  and  the  soft,  satiny  texture  of  the  plumage  are 
also  diagnostic.     The  scaled  podotheca  and  diastataxic  wing  are  the  most 
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importmnt  cbarMtmstics  aDyin^  h  to  JJfgacrryle  and  distinguishing  it 
from  Cklaroetryitf^  viiile  in  the  ahsmcr  of  a  vertical  crest  it  agrees  with 
the  last-named  genits  and  differs  from  the  first.  Its  differences  from 
CUoroettyie  would  be  moch  more  pronounced  were  it  not  for  the  inter- 
mediate nature  of  C  amuaorjma. 

To  the  following  list  of  characters  may  be  added  **  Geographical  distribu- 
tion ''  as  a  distinction  between  Ceryie  and  ChloroceryU. 

Ctryle  agrees  vith 
ChhrveerfU: 

Smooth  tomiA  bat  approached  br  3/.  alcytmi. 

Length  of  tarsof  and  halhtx  l>ut  former  doaely  approaching  MegaeeryU). 

Slemicrfeet. 

Crest  '  vith  C.  amtany^a  only  and  is  a  little  further  from  the  three  other  spedea 

than  is  C.  amtaeona, . 
Siie. 


formula. 

ScaM  podotheca  but  approaching  Chlmocer*^). 

Length  of  bill  \but  differing  leas  from  ChloroceryU  than  from  the  two  short- 
billed  species  of  MtgaceryU). 

Fore>-toes:  second  relative  to  third  and  fourth  (but  agrees  with  C.  anuuona  also). 

Length  of  anterior  toes. 
Neilker    umqut). 

Slender  biU  'but  only  amraging  slenderer  than  the  slenderest  billed  species  of 
ChhroctryU/. 

Graduation  of  tail  'l>ut  little  different  from  MegaeeryU  and  C.  amazcna). 

Form  of  rectrioes. 

Interramal  feathering. 

Te3rture  of  plumage.  ver>'  soft,  hair>'  and  with  a  satiny  lustre. 

Color  and  pattern  of  upperparts,  v^ings  and  tail. 

Color  and  pattern  of  underpart«  (sexual  coloration  and  absence  of  rufous). 

The  bill  is  very  straight  and  is  much  more  slender  than  that  of  MegaeeryU 
(particularly  the  larger  species;  and  Chlorocfryle  inda;  from  the  three  other 
species  of  ChloroceryU  thcrre  is  only  an  average  difference  but,  except  in  C, 
americana,  this  amounts  almost  to  a  constant  distinction. 

In  the  graduation  of  the  tail  CeryU  differs  but  slightly  from  ChloroceryU 
amazona  and  the  species  of  MegaeeryU,  M.  majtima  approaching  it  most 
closely.  Tlie  rectrices  are  noticeably  broarler  and  more  obtuse  at  the  ends 
than  in  the  allied  genera.  The  difference  from  M.  alcyon  and  M.  iorquata 
is  most  pronounced,  and,  particularly  in  the  outer  pair  of  rectrices,  from  the 
three  smaller  species  of  ChloroceryU. 

The  overlapping  of  the  sides  of  the  mandible  by  the  interramal  feathers 
is  usually  conspicuous  in  CeryU,  and  slightly  if  at  all  develo|)ed  in  the  other 
genera. 
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The  plumage  of  the  upperparts  is  soft  and  smooth  in  Chloraceryle  but 
even  more  so  in  Ceryle.  The  more  or  less  disconnected  barbs  are  extremely 
fine  and  soft,  giving  the  crest,  in  particular,  a  hairy  aspect.  The  plumage 
of  the  throat  is  satiny  white  with  a  strong  lustre,  and  this  is  shown  to  a 
less  extent  by  the  rest  of  the  underparts. 

Most  of  these  characters,  peculiar  to  Ceryle,  are  not  very  important,  yet 
collectively  they  emphasize  the  distinctness  of  the  genus.  As  already  stated, 
however,  it  is  by  coloration  and  by  a  different  combination  of  the  characters 
found  in  the  related  genera  that  Ceryle  is  best  distinguished. 

The  single  species  constituting  the  genus  Ceryle  stands  quite  alone  in 
coloration.  It  is  wholly  black  and  white,  with  no  rufous  or  fulvous  in  either 
sex  or  at  any  age,  differing  in  both  respects  from  all  the  species  of  Megaceryle 
and  Ch^oroeeryle.  It  is  unique  in  the  conspicuous  white  terminal  margins 
to  all  the  feathers  of  the  upperparts  and  the  large  white  areas  in  the  primaries, 
secondaries,  and  rectrices  (and  the  wing-  and  tail-coverts  also) .  An  approach 
to  this  condition  (in  the  secondaries  and  tail  only)  is  seen  in  Chloroceryle 
cenea  and  particularly  in  C.  americana,  but  the  resemblance  is  by  no  means 
close. 

While  the  sexes  are  distinguished  by  the  banding  of  the  underparts  as 
in  other  Cerylinie,  there  is  an  important  difference  in  this  respect  between 
Ceryle  and  the  two  related  genera.  Both  sexes  have  a  broad  black  ch€?st- 
band  narrowing  towards  the  median  line  and  there  interrupted  in  the 
female,  while  the  male  has,  in  addition,  a  second,  narrower  but  complete 
band  crossing  the  lower  breast. 

Thus  the  female  agrees  with  the  female  of  all  the  sjxx'ies  of  hoth  Chloro- 
ccrifir  and  Mrgdrrn/lr  in  having'  a  chest-hand  of  the  same  co'or  as  the  up[>er- 
parts  (the  rcscnihlanee  to  the  female  o'.'  C.  (unazond  is  particularly  close,  in 
the  white  underparts,  interrupted  chest-band  and  dark-markrd  sides). 

In  tlu'sc  ^'enera,  however  (with  the  exception  of  M.  (ilri/on\  the  dark 
chest-hand  of  the  female  is  replaced  by  a  rusty  band  in  the  male.  In  M. 
alcjfOfi  the  band  remains  as  in  the  female,  while  in  Ccnjlc  this  band  becomes 
complete  and  there  is  a  second  band  back  of  it.  This  is  a  feature  unknown 
in  the  other  ^'cnera. 

There  was  formerly  mhuc  uncertainty  as  to  whether  or  not  there  is  a 
sexual  (lirt'erence  in  coloration  in  Crri/lc,  and  as  late  as  !!>().')  '  doubts  were 
expressed  as  to  there  bein^  any  ditt'erence  in  this  respect  l)et\veen  the  male 
and  female.  In  my  opinion  there  can  no  lon^^er  be  any  (luestion  but  that 
the  sexes  dill'er  as  above  described.  The  uneertaintv  was  caused  b\  th(*  fact 
that  the  immature  male  has  but  a  >in^^le  band  as  in  tin*  female. 

•  OlHThoNrr.  I>n»c.  T.  S.  Xat.  Mu>..  X\\  III.  100.",,  s.-,i. 
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Sharpe,  in  his  'Monograph/  quoted  the  opinion  of  Dresser,  based  on 
"a  very  large  series,"  that  the  sexual  differences  are  as  above  described. 
He  also  quoted  Dr.  Tristram  as  follows:  "  I  preserved  twenty-one  specimens 
and  many  were  collected  by  others  of  the  party.  In  all  the  sex  was  carefully 
noted  and  the  rule  held  good  of  the  male  having  a  second  band,  which  was 
wanting  in  the  female  and  young  bird." 

Sharpe  adhered  to  these  distinctions  in  the  'Catalogue  of  the  Birds  in 
the  British  Museum'  (1892),  and  as  he  there  listed  183  specimens  of  Ceryle 
rudis  and  ran  a,  the  material  on  which  to  base  his  conclusions  was  surely 
ample. 

The  small  series  available  in  the  present  connection  includes  only  ten 
specimens  in  which  the  sex  was  determined  by  the  collector,  and,  I  believe, 
includes  those  on  which  Mr.  Oberholser  based  his  remarks.  Of  these,  five 
are  double-banded  and  these  are  all  marked  cf ;  five  have  but  a  single  band, 
and  four  of  them  are  marked  9  ,  while  one,  an  immature  bird  is  sexed  as  a  cf . 

Ceryle  rudis  rudU  and  C.  r,  leucomelanura  (taria  of  authors,  in  part, 
not  of  Strickland  which  is  based  on  the  South  African  bird;  cf.  Hartert, 
Nov.  Zoo!.,  XVII,  1910,  216)  are  strongly  marked  subspecies.  The  series 
examined  included  birds  from  Cape  Colony  (1),  Natal  (1),  British  East 
Africa  (4),  Egypt  (2),  India  (6),  and  China  (2).  The  latter  belong  to  C.  r. 
insignis  Hartert,  distinguished  by  its  longer  bill. 

The  Asiatic  specimens  may  be  invariably  dist'ngui  hcd  from  the  African 
by  the  characters  given  below%  but  as  I  have  seen  no  specimens  from  the 
region  lying  between  Egypt  and  India  (Palestine,  Persia,  and  Baluchistan), 
in  which  the  ranges  of  the  two  forms  meet,  it  seems  better  to  treat  them  as 
subspecies.  That  intergradation  is  not  improbable  is  ndicated  by  the 
specimens  from  Egypt  which  show  a  decided  approach  to  C  r.  leucomelanura 
in  both  size  and  coloration.  Indeed  there  is  probably  no  material  differ- 
ence in  size  between  birds  from  Egypt  and  India. 

There  is  little  doubt  that  Ceryle  rudis  rudis  is  a  composite  form  and 
separable  into  at  least  two  races,  but  as  the  single  skin  from  Cape  Colony 
equals  the  Egyptian  birds  in  size  it  seems  inadvisable  to  describe  any  new 
forms  from  the  meagre  series  available. 

C.  r.  rudis  may  be  distinguished  from  the  two  Asiatic  aces  by  the  fol- 
lowing characters: 

('.  r.  rwiis. —  White  an'as  less  extensive  throughout  than  in  the  other  forms. 
Basal  two-fifths  of  the  tail  more  or  less  marked  with  black,  the  shaft  (in  this  space) 
always  partly  or  wholly  blackish  or  dusky.  White  of  the  primaries  and  secondaries 
less  extensive;  the  first  primary  that  is  broadly  pure  white,  completely  acn)ss  both 
webs  is  the  sixth  or  fifth.  The  black  spots  on  the  sides  are  narrower  and  confined 
mostly  to  one  web.     Throat  never  .spotted  with  black. 
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C  r.  leucomdanura  et  insiffnis. —  White  areas  everywhere  more  extenmve  than 
in  C.  r.  rudis.  Basal  two-fifths  of  the  tail  always  pure,  immaciilate  white,  the  shaft 
(in  this  space)  with  no  blackish  or  dusky.  White  in  primaries  and  secondaries  more 
extensive;  the  first  primary  that  is  broadly  pure  white  completely  across  both  webs 
is  the  eighth  (more  rarely  the  ninth  or  seventh).  The  black  spots  on  the  sides  are 
roimder  or  broadly  cordate  and  spread  nearly  equally  on  both  webs.  Lower  part  of 
throat  usually  spotted  with  black. 

Genus  Chloroceryle. 

Eutaxic  Ceryline  Kingfishers  with  glossy  green  upperparts  and  scalelesB 
podotheca. 

Very  small  to  medium-sized  Ceryline  Kingfishers  of  the  Neotropical  Region  (the 
wing  less  than  145  mm.  long),  with  rather  slender  to  rather  stout  bill,  the  tomia 
perfectly  smooth,  without  vertical  crest,  a  short  blended  occipital  crest  present 
(longer  and  less  blended  in  C.  amazona)^  the  tenth  primary  shorter  than  the  sixth, 
the  secondaries  eutaxic,  the  tail  graduated  for  one-fifth  or  one-sixth  of  its  length  (or, 
in  C.  amazona  for  only  one-thirteenth),  the  tarsi  covered  only  with  skin  and  wholly 
without  scales,  the  tarsus  and  hallux  moderately  short,  the  second  toe  with  claw 
shorter  than  the  third  without  claw  and  rarely  longer  than  the  fourth  without  claw 
(excepting  in  C.  amazona);  the  plumage  uniform,  glossy,  metallic  green  above,  the 
chest  always  rufous  in  the  male;  no  sexual  difference  in  the  color  of  the  axillars. 

Excluding  C,  amazona  the  short  diagnosis  can  be  enlarged  as  follows: 

Very  small  to  rather  small  eutaxic  Ceryline  Kingfishers  (the  wing  less  than  105 
mm.  long),  with  short,  blended  occipital  crest,  the  tail  graduated  for  more  than  one- 
seventh  of  its  length,  the  podotheca  scaleless,  the  second  toe  with  claw  shorter  than 
the  third  without  claw  and  rarely  longer  than  the  fourth  without  claw,  the  upper- 
parts  glossy  preon. 

Bill.  —  The  bill  is  not  exactly  alike  in  form  or  proportions  in  any  two 
species  of  Clilorocrrylc.  C.  amazona  and  C.  wnra  closely  n^rvQ  in  the  length 
of  the  1)111  (proportionate  to  the  bird  itself),  and  in  its  relative  depth. 
They  hold  a  central  position  in  these  respects,  as  in  (\  inda  the  bill  is 
decidedly  shorter  and  thicker,  while  in  nmcrirmia  it  varies  equally  in  the 
opposite  direction  being  the  longest  and  most  slender. 

In  the  following  table  the  figures  in  the  first  column  give  the  relative 
length  of  the  bill  compared  with  the  distance  from  the  bend  of  the  wing  to 
the  tips  of  the  lower  primary  coverts.  The  second  and  third  columns  give 
the  extremes  and  average  of  the  relative  depth  of  the  bill,  the  figures  express- 
ing the  nund)er  of  millimeters  by  which  four  times  the  depth  of  the  bill  at 
the  gonydeal  angle  is  less  than  or  exceeds  the  length  of  the  bill  from  the  an- 
terior end  of  the  nostril. 
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In  a  single  aberrant  specimen  of  C.  amazona  the  bill  is  distinctly  slenderer 
than  in  those  included  in  the  above  table,  four  times  its  depth  being  less 
than  the  length  by  5.5  mm. 

Crest, —  In  the  three  smaller  species  the  feathers  of  the  occiput  are 
decidedly  lengthened  and  form  a  short  blended  crest.  In  C,  amazona  they 
are  considerably  longer,  narrower  and  less  blended  and  the  crest  is  more 
conspicuous. 

Wing, —  The  outermost  (tenth)  primary  normally  ranges  between  the 
sixth  and  fourth,  rarely  reaching  the  third  in  one  species. 

In  C  aTnazona  the  outer  primary  is  always  longer  than  the  fifth  and  in 
C.  americana  usually  longer;  in  C.  inda  and  more  southern  specimens  of  C. 
(Bnea  it  does  not  exceed  the  fifth,  while  more  northern  specimens  of  the  latter 
agree  with  C,  americana.    The  proportions  in  more  detail  are  as  follows: 

C  amazona     (13  specimens)  P.  10  slightly  >  .5  to  nearly  =  6  (averaging  nearer  6). 

C.  americana  (22  specimens)  P.  10  a  trifle  <  5  to  a  trifle  <  6  (usually  between  5 

and  6.    Birds  from  Texas  and  Mexico  do  not  differ  from  South 
American  specimens). 

C.  inda  (6  specimens)  P.  10  distinctly  >  4  to  »  5  (averaging  about  half  way 

between  4  and  5). 

C.  emea    1.     (4  specimens  from  Vera  Cruz,  Mex.)  P.  10  a  trifle  <  5  to  <  6  (equi- 
distant between  5  and  6). 
2.     (12  specimens  from  Honduras  southward)  P.  10  »=  3  to  «  5  (usually 
distinctly  >  3). 

Tail, —  C,  americana  is  the  longest  tailed  species  and  C,  amazona  and 
C,  (Bnea  are  the  shortest;  C.  inda  is  intermediate  but  is  decidedly  nearer 
americana. 

The  following  figures  express  the  relative  length  of  the  tail  in  each 
species,  comparison  being  made  with  the  distance  from  the  bend  of  the 
wing  to  the  tips  of  the  longer  lower  primary  coverts.  Thus  in  C.  am- 
azona the  tail  is  equal  to  one  and  four-tenths  of  this  distance,  in  americana 
to  one  and  two-thirds.  The  entire  range  of  variation,  therefore,  amounts 
to  only  one-fourth  of  the  above  measurement. 


amcuona 

1.40 

cmea 

1.44 

inda 

1.59 

americana 

1.66 

In  the  three  smaller  species  the  outer  pair  of  rectrices  b  conspicuously 
shortened,  the  graduation  of  the  tail  amounting  to  one-fifth  of  its  length  in 
americana  and  inda,  and  to  one-sixth  in  cmea.  In  amxaona  the  abbreviation 
of  the  outer  quilb  is  much  less  —  not  quite  ene-thirteenth  of  the  length 
of  the  tail. 
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ThuB  in  the  smaller  species  the  graduation  of  the  tail  is  correlated  with 
its  length,  amerieana  having  the  longest  tail  and  the  shortest  outer  rectrice^. 
while  amea  has  the  shortest  tail  and  the  longest  outer  rectrices. 

Feathering  of  the  tibia. — The  lower  end  of  the  tibio-tarsus  is  perfectly 
bare  in  all  species.  The  unfeathered  space  is,  at  its  most  restricted  pcnnt, 
always  equal  to  or  greater  than  the  lower  (short)  chord  of  the  claw  of  the 
hallux,  except  in  some  specimens  of  C.  cmea,  in  which  the  tiny  feathers 
slightly  encroach  on  this  space. 

In  C,  cmea,  usually,  and  in  some  examples  of  C.  amerieana,  the  bare 
space  is  equal  to  the  short  chord  of  the  claw,  in  C.  inda  and  most  specimens 
of  C  amerieana  the  unfeathered  area  exceeds  the  short  chord  of  the  claw; 
in  C.  amazona  this  area  always  equals  or  exceeds  the  upper  Gong)  chord 
of  the  claw. 

The  length  of  the  tarsus  is  about  one  and  three-fourths  to  very  nearly 
twice  the  long  chord  of  the  hallux  claw. 

Tarsus.  —  The  tarsus  compares  with  the  inner  toe  (without  claw)  as  fol- 
lows: 


arnazoTui  Tarsus  distinctly  shorter  than  inner  toe. 

irula  '*  usually  shorter  than,  sometimes  =,  inner  toe. 

amerieana  "    =,  sometimes  slightly  sliorter  than,  inner  toe. 

anea  "    ■»,  sometimes  slightly  longer  than,  inner  toe. 


C.  (Tfiea  has  a  slightly  longer  tarsus  than  the  other  species. 

Toc8. —  In  the  proportionate  length  of  the  anterior  toes  the  three  smaller 
species  virtually  agree.  The  second  toe  with  claw  is  always  shorter  than 
the  third  toe  without  claw,  ami  equal  to  or  shorter  than  the  fourth  toe 
without  claw. 

In  C.  amazona  the  second  toe  with  claw  averages  ecjual  to  the  third 
without  claw,  and  is  almost  always  longer  than  the  fourth  without  claw. 
C.  amerieana  shows  a  distinct  approach  to  amazona.  The  exact  proportions 
in  each  species  are  shown  in  the  following  table. 


Second  toe  nith  claw  cominirnl  with  third  and  fourth  tots  without  claw. 

'     =  3,  (a  trifle  <  ',\  in  4  lairds, 

percept i!)ly  >  li  in  2  hinlsj. 
I     >  J,  (slightly  to  very  distinctly;    in  1  bird 
'         .    =  4  in  one  UxA,  a  trifle  <  4  in  other  foot). 


amazona,  10  specimens, 
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<  3,  (iiig^tly  to  Tety  distinctly; 
s  3  in  one  foot  of  one  bird). 
14  specuDcns,  \    »  4,  (10  birds  »  4, 

!  2      "     subtly  <  4, 

I  2      "     riii^tly>4.) 

tiMia,  o  speomais,  "^  jj^^ly  <  4  to  =  4  (in  one  foot  of  1  bird  a  trifle  <  4). 

^  <«3shrmy8 

MM,  y  ipecimens,   -^  jj^^  <  4  to  -  4;(in  5  birds  =  4,  in  4  birds  a  trifle<  4). 

Color. — The  unifonn,  dark,  histrous,  metallic  green  of  the  entire  upper- 
parts,  so  unlike  that  of  any  other  genus,  is  remaikably  similar  in  all  four 
^Kcies.  It  is  li^test  and  most  brassy  in  amazona  and  averages  deepest  or 
most  saturated  in  inda  and  amea,  but  there  are  no  well  maiked  constant 
differences. 

The  plumage  is  soft  and  blended  and  the  color  changes,  according  to  the 
position  in  which  the  bird  is  held,  from  ydlowish-green  or  brassy  to  deep 
bluish-green. 

The  wings,  tail,  and  scapulars  are  spotted,  barred  or  otherwise  marked 
with  white,  chiefly  on  the  inner  webs  or  beneath  the  surface.  The  pattern 
varies  with  the  species.  The  spotting  sometimes  invades  other  parts  of  the 
uf^ier  plumage  as  concealed  maridngs  below  the  surface  of  the  dorsal 
feathers,  or  as  spotting  on  the  wing-coverts,  rump,  and  upper  tail-coverts. 

The  central  pair  of  rectrices  is  unmarked  in  amazona  and  cmea  and,  at 
most,  with  a  few  small  spots  in  inda  and  americana. 

The  other  rectrices  are  more  or  less  barred  or  spotted  in  all  species  but 
scarcely  or  not  at  all  on  the  outer  web  except  on  the  outer  one  or  two  quills 
in  amazona,  basally  in  (tnea,  and  extensively  in  americana  in  whidi  the  outer 
three  pairs  are  mostly  white. 

There  is  no  sexual  difference  in  the  color  of  the  axillars,  lower  wing  coverts, 
belly,  nor,  except  in  C  americana,  of  the  throat,  the  sex  being  ordinarily 
indicated  only  by  the  color  of  the  chest. 

The  coloration  of  the  underparts  furnishes  well  marked  specific  characters. 
Thus,  C.  amazona  stands  alone  in  the  pure  white  ground  color  of  the  under- 
parts, the  sides  and  flanks  broadly  striped  with  green  and  the  green  chest- 
band  of  the  female  interrupted  in  the  middle.  In  C.  americana  the  male  has 
pure  white  underparts  but  in  the  female  the  throat  and  breast  are  more  or 
less  strongly  tinged  with  buff.  The  sides  are  spotted  with  green  and  the 
upper  belly  is  crossed  by  a  band  of  green  spots. 

C.  inda  and  C.  amea  agree  in  the  general  rufous  color  of  the  underparts, 
including  the  axillars  and  under  wing-coverts  (the  throat  paler,  ochraceous), 
but  in  (pnea  the  entire  center  of  the  abdomen  is  white. 

The  bill  and  feet  are  wholly  black  in  amazona  and  americana  except  for  a 
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touch  of  lighter  color  at  the  junction  of  the  mandibular  rami.  In  inda 
and  (Btiea  the  feet  and  part  of  the  lower  mandible,  including  the  proximai 
half  of  the  gonys  and  a  stripe  along  the  lower  edge  of  each  ramus  are  light 
colored  in  skins  and  in  life  are  probably  red  or  orange. 

Chloroceryle  amazona. 

Large  Chloroceryle  with  well-developed  occipital  crest,  the  tail  graduated  for 
about  one-thirteenth  of  its  length,  the  second  toe  with  claw  not  shorter  than  the 
fourth  without  claw,  the  primaries  combining  absence  of  white  on  their  outer  webt 
with  large,  continuous  white  areas  on  the  inner  webs,  the  green  chest-band  of  tbe 
female  incomplete,  the  sides  broadly  striped  with  green. 

Large  Cfdoroceryle  with  biU  of  moderate  length  and  thickness,  well-developed 
occipital  crest,  the  feathers  narrowed  and  not  blended,  the  tenth  primary  longer  than 
the  fifth,  the  tail  rather  short  and  graduated  for  about  one-thirteenth  of  its  length, 
the  second  toe  with  claw  not  decidedly  shorter  than  the  third  without  claw,  and  not 
shorter  than  the  fourth  without  claw,  the  dorsal  plumage  with  no  concealed  white, 
the  outer  webs  of  the  remiges  without  white,  the  inner  webs  with  laige,  oontinuoua 
white  areas,  rectrices  without  decided  white  basal  area,  with  no  rufous  below  except 
the  chest-band  of  the  male,  the  green  chest-band  of  the  female  incomplete,  the  aides 
with  broad  stripes  of  dark  green,  the  bill  and  feet  wholly  black. 

C  amazona  is  the  type  of  Chloroceryle  and  therefore  of  necessity  '*  typi- 
cal," but  in  the  sense  that  it  differs  in  certain  characters  from  those  shared 
by  all  the  other  species,  it  is  a  decidedly  aberrant  member  of  the  genus. 

In  its  well-developed  occipital  crest,  nearly  even  tail,  projwrtion  of  the 
anterior  toes,  and  in  general  size  it  virtually  agrees  with  Ceryle,  though  in 
the  first  mentioned  character  Cerylc  is  somewhat  nearer  Mcgacerylc  than  is 
Ch.  amazona. 

In  its  more  pointed  wing  also  it  recalls  Cerylc.  In  all  these  characters 
it  also  approaches  or  agrees  with  Mcgacerylc  though  the  resemblance  in 
the  crest  extends  only  to  the  occipital  part. 

In  the  most  essential  generic  characters,  as  the  eutaxic  secondaries, 
glossy  green  upperparts,  and  rufous  chest-band  of  the  male,  and  in  other 
more  variable  characters  as  the  bill,  this  species  is  a  typical  Chloroceryle, 
showing  no  approach  to  Ccryle. 

In  the  details  of  coloration  there  are  well-developed  specific  features. 
The  outer  webs  of  the  remiges  are  unicolorous  green  with  no  white  spotting 
whatever.  On  the  inner  webs  are  extensive  and  continuous  areas  of  pure 
white,  never  taking  the  form  of  spots.  The  tail  is  spotted  with  white  on  all 
but  the  central  pair  of  rectrices,  but  there  are  no  large  white  areas  on  any 
of  the  feathers,  only  the  outer  pair  being  completely  crossed  by  white  at  the 
extreme  base. 

The  metallic  green  chest-band  of  the  female  is  wholly  interrupted  medi- 
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ally,  taking  the  form  of  a  blotch  on  each  side  of  the  chest.  Both  this  feature 
and  the  green  stripes  on  the  sides  are  peculiar  to  the  species.  In  the  dis- 
tribution of  the  rufous  on  the  underparts,  C.  amazonn  agrees  with  C  ameri" 
cana  in  having  only  a  rufous  chest-band  in  the  male  and  no  rufous  whatever 
in  the  female,  but  C.  amazona  altogether  lacks  the  buff  shade  present  on  the 
underparts  of  C.  americana. 

The  range  of  C,  amazona  extends  from  Mexico  through  Central  America 
and  over  the  greater  part  of  South  America  to  the  Argentine  Republic. 
No  subspecies,  however,  are  recognized  and  the  geographical  variation,  if 
any,  must  be  slight. 

Chloroceryle  americana. 

Rather  small  Chloroceryle^  with  rather  long,  slender  bill,  at  least  the  inner  pri- 
maries conspicuously  spotted  with  white  on  both  webs,  the  outer  three  or  four  pairs 
of  rectrices  chiefly  white,  the  underparts  combining  a  complete  green  chest-band  in 
the  female  with  a  rufous  chest-band  (and  no  rufous  elsewhere)  in  the  male,  the 
flanks  and  a  band  across  the  upper  belly  spotted  with  green,  the  throat  and  breast 
of  the  female  tinged  with  bu£f. 

Rather  small  Chloroceryle  with  rather  long,  slender  bill,  slightly  developed 
occipital  crest,  the  tenth  primary  never  more  than  a  trifle  shorter  than  the  fifth,  the 
tail  relatively  long  and  graduated  for  one-fifth  of  its  length,  the  second  toe  with  claw 
shorter  than  the  third  without  claw  and  averaging  equal  to  the  fourth  without  claw, 
the  dorsal  plumage  with  concealed  white,  at  least  the  inner  primaries  conspicuously 
spotted  with  white  on  both  webs,  the  inner  secondaries  with  entire  basal  portion 
conspicuously  white,  the  outer  three  or  four  pairs  of  rectrices  chiefly  white,  the  rufous 
confined  to  a  chest-band  in  the  male  and  absent  in  the  female,  the  sides  and  flanks 
spotted  with  green  and  a  band  of  green  spots  across  the  upper  belly,  the  throat  and 
breast  of  the  female  tinged  with  buff,  the  bill  and  feet  wholly  black. 

C.  americana  is  a  very  well  marked  species  related  much  more  closely  to 
C  inda  and  C  (Bnea  than  to  C,  amazona^  but  differing  from  them  conspicu- 
ously in  the  restriction  of  rufous  on  the  underparts  (as  in  C.  amazona), 
the  white  spotting  of  both  webs  of  the  remiges,  and  the  large  white  areas 
on  the  inner  secondaries  and  on  the  rectrices. 

The  coloration  of  the  underparts  is  very  distinctive.  In  the  buff  throat 
and  breast  of  the  female  there  is  an  approach  to  the  deeper  coloration  of  C 
inda  and  C  (Biiea,  but  americana  is  unique  in  the  genus  in  exhibiting  any 
sexual  difference  in  color  other  than  that  of  the  chest-band. 

The  bill  is  more  slender  than  in  any  other  species  and,  while  the 
relative  length  of  the  toes  practically  agrees  with  that  of  inda  and  cenea, 
there  is  a  slight  approach  to  the  proportions  found  in  C,  amazona. 

C.  avwricana  is  distributed  over  the  greater  part  of  South  America  and 
north  to  Texas.  Four  subspecies  are  at  present  recognized,  differing  some- 
what in  color  and  size,  and  to  a  slight  extent  in  the  thickness  of  the  bill. 
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The  proportionate  length  of  the  primaries  is  very  constant,  specimens  from 
Texas  and  Mexico  agreeing  in  thb  respect  with  those  from  South 
(Colombia;  Trinidad;  Matto  Grosso,  Brazil). 

Chloroceryle  inda. 

Medium  sized  Chloroceryle  with  short,  thick  bill,  and  with  no  white  on  the 
parts,  the  entire  belly  rufous. 

Medium  sized  Chloroceryle  with  short,  thick  (both  horizontally  and  vertically) 
bill,  slightly  developed  occipital  crest,  the  tenth  primary  not  exceeding  the  fif  Ui^  the 
rather  long  tail  graduated  for  one-fifth  of  its  length,  the  second  toe  with  claw  ahrajra 
shorter  than  the  third  without  claw,  and  not  exceeding  the  fourth  without  claw,  the 
outer  webs  of  the  primaries  and  retrices  unmarked  or  with  a  few  minute  white  apeoka, 
the  inner  webs  of  the  primaries  with  fulvous  spots,  no  basal  light  areas  on  the  outer 
webs  of  the  secondaries,  the  feathers  of  the  chest-band  of  the  female  white,  eroosed 
by  two  dark  bars,  the  throat  fulvous,  the  belly  entirely  rufous,  the  feet  and  lower 
edge  of  the  mandibular  rami  orange  in  life. 

C.  inda  is  obviously  related  to  C  cmea  but  is  easily  distinguished  by  its 
much  greater  size,  spotted  inner  web  of  primaries,  absence  of  light  areas 
on  basal  portion  of  inner  secondaries  and  rectrices,  and  of  white  on  center 
of  abdomen,  and  shorter,  thicker  bill.  In  none  of  these  characters  except 
the  spots  on  the  inner  webs  of  the  primaries  does  it  show  any  approach  to 
C.  americana, 

C.  inda  is  distributed  over  much  of  South  America  and  north  to  Nica- 
ragua. No  subspecies  are  at  present  recognized.  With  the  possible  excep- 
tion of  C.  crvca  this  is  the  rarest  of  the  four  species  of  Chloroceryle. 

Chloroceryle  ssnea. 

Ver>'  small  Chloroceryle  without  distinct  light  spots  on  the  primaries,  the  abdomen 
rufous  on  the  sides,  white  in  the  middle. 

Very  small  Chloroceryle,  with  bill  of  moderate  length  and  thickness,  slightly 
developed  occipital  crest,  the  tail  rather  short  and  graduated  for  one-sixth  of  its 
length,  the  second  toe  with  claw  shorter  than  the  third  without  claw,  and  not  longer 
than  the  fourth  without  claw,  no  distinct  light  spots  on  the  primaries,  a  light  basal 
area  across  the  inner  secondaries  and  on  the  outer  three  or  four  pairs  of  rectrices,  the 
feathers  of  the  chest-band  of  the  female  barred,  the  throat  fulvous,  the  abdomen 
rufous  on  the  sides,  white  in  the  middle,  the  lower  edge  of  the  mandibular  rami 
orange  in  life. 

C.  (rnea  is  abundantly  distinct  in  its  extremely  sniail  size  and  unspotted 
primaries.  Additional  differences  from  C  inda  are  the  presence  of  light 
basal  areas  on  the  inner  secondaries  and  several  outer  rectrices,  and  the 
presence  of  a  large  white  area  on  the  center  of  abdomen. 

It  agrees  closely  with  americana  and  inda  in  most  details  of  form  but 
has  a  distinctly  shorter  tail  than  americana,  inda  being  intermediate.     In 
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this  respect  it  is  nearest  C.  amazona,  and  also  slightly  approaches  that  species 
in  the  graduation  of  the  tail.  Its  bill  is  intermediate  in  length  and  form 
between  the  long,  slender  bill  of  americana  and  the  short,  thick  bill  of  inda. 
Three  races  are  currently  recognized,  C.  cenea  omea  with  an  extensive 
South  American  range,  C.  ce.  OBquatoricdis  of  Ecuador,  and  C,  cp.  Hidoptera 
ranging  from  Panama  to  Mexico.  It  is  probable,  however,  that  the  last- 
named  race  does  not  extend  as  far  south  as  Panama.  The  only  important 
difference  in  form  between  northern  and  southern  specimens  is  in  the  wing 
formula.  In  the  Mexican  birds  examined  (four  from  Vera  Cruz)  the  outer- 
most (10th)  primary  varies  from  a  trifle  shorter  than  the  fifth  to  decidedly 
shorter  than  the  sixth  (equidistant  between  the  two).  In  twelve  birds 
from  Honduras  and  further  south  the  tenth  quill  ranges  from  equal  to  the 
third  to  equal  to  the  fifth,  usually  distinctly  longer  than  the  third. 
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Article  XXIII.—  CONCEALING  COLORATION,  AN  ANSWER  TO 

THEODORE  ROOSEVELT.^ 

By  Abbott  H.  Thayer. 

First  as  regards  the  conspicuousness  of  white.  There  is  an  almost 
universal  idea  that  white  has  an  intrinsic  power  to  be  conspicuous  under 
all  circumstances.  This  comes  from  the  fact  that  it  is  conspicuous  in  the 
very  situations  to  which  mankind  devote  almost  their  whole  attention. 
The  materials  of  man's  occupations  lie  mainly  below  the  level  of  his  eye. 
Tables,  desks,  tool-benches,  the  soil  of  the  farm,  and  the  haunts  of  most 
of  man's  game,  all  habituate  his  eyes  to  looking  more  are  less  dovmward, 
and  white  seen,  among  these  things, /ram  a  higher  levels  is  the  brightest  color. 

But  there  are  many  creatures  that  look  mainly  upward,  in  the  getting 
of  their  living.  These  are  such  as  live  right  on  the  ground;  toads,  snakes, 
and  field-mice,  for  instance,  and  as  constantly  see  things  against  the  sky 
as  we  see  them  against  the  ground. 

But  to  return  to  man's  view-point.  Even  the  'Titanic's'  disaster  is 
powerless  to  call  attention  to  the  truth.  People  all  think,  as  Roosevelt  does, 
that  white  has  some  intrinsic  power  to  be  seen.  Here  at  least,  where 
thousands  of  lives  are  at  stake,  it  would  pay  for  schools  to  work  up  this 
matter  of  optics.  Here,  as  in  the  former  case  of  the  '  Arizona,'  a  ship  ran 
into  an  iceberg,  because  white  against  the  night  sky  (or  the  sky  reflected  in  a 
calm  sea)  is  at  the  minimum  of  visibility.  The  'Titanic's'  lookout  failed 
to  see  the  mountain  of  white  ice  till  they  were  almost  upon  it;  yet  a  boat- 
load of  survivors  saw  from  two  miles  away  the  'Titanic's'  "great  bulk 
outlined  in  black  against  the  starry  sky"  (italics  mine). 

This  principle  seems  to  be  known  in  the  Norfolk  Broads,  where  they  use 
dark  sails,  because  white  ones  caused  so  many  collisions  by  being  hard  to  see 
at  night.  Will  the  world  never  begin  to  learn  why  this  is?  Distinguisha- 
bility  means  contrasting  in  appearance, —  as  light  on  dark,  or  dark  on  light, — 
and  there  is  the  whole  of  it. 

(In  the  Bulletin  of  the  Am.  Museum  of  Natural  History,  Theodore 
Roosevelt's  attack  on  our  book  on  Concealing  Coloration  is,  without  a 
single  exception  that  I  can  recall,  as  wrong  at  every  scientific  point  as  it  is 

1  Revealing  and  Concealing  Coloration.     By  Theodore  Roosevelt.     Bull  Amer.  Mus. 
Nat.  Hist..  Vol.  XXX.  pp.  119-231.  August  23.  1911. 
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possible  to  be.     He  has  blindly  attacked  all  the  purely  optical  statements, 
and  these  are  open  to  absolute  demonstration.) 

For  my  assertion  that  white  on  objects'  upper  slopes,  under  an  open 
starry  sky  without  the  moon  or  any  artificial  light  far  or  near,  is  an  absolute 
match  for  the  sky,  Col.  Roosevelt  can  hardly  find  words  to  express  his 
contempt,  saying  many  things  which  must  some  day  look  very  funny  to  him 
when  he  finds  out  his  error. 

To  test  this  sky-matching  power  of  white,  place  in  a  wide  open  field, 
under  such  a  sky  as  I  have  described  above,  any  darkish  colored  rotunri 
thing,  like  a  sofa-pillow  or  a  stuffed  gunny-sack,  a  few  feet  above  the  ground, 
as  a  deer's  body  would  be.  Then  sit  down  on  the  ground  a  few  yards  off, 
and  look  at  it  against  the  sky.  It  will  silhouette  dark  and  strong.  While 
you  watch  it  from  this  position,  have  some  one  cover  all  of  it  that  stfcks  up 
above  the  horizon  with  a  smooth  white  cloth.  The  whole  white  expanse 
will  vanish  into  the  sky,  so  that  you  can  hardly  believe  the  pillow  is  not 
cut  off.  For  another  example,  try  in  the  same  way  an  imitation  skunk 
(you  can  make  him  out  of  a  stuffed  black  stocking,  with  a  white  patch 
pinned  onto  his  crown,  and  a  white  streak  down  his  nose)  out  in  the  same 
field  at  night  with  no  light  but  star-light.  Lie  down  nose  to  nose  with  him, 
so  that  you  seen  his  white  against  the  sky,  and  you  will  see  how  the  real 
skunk's  white  shears  off  his  top,  passing  it  off  for  the  sky,  to  the  sight  of 
mice  and  turf  insects  as  he  gobbles  them  up. 

Now  as  to  Roosevelt's  scoff  at  the  idea  that  a  zebra's  white  stripes  reduce 
his  distingiiishability:   The  accompanying  photographs  are  a  total  answer. 

It  only  remains  to  show  that  this  is  the  view  a  lion  gets  ichrn  he  is  near 
enough  io  he  dangerous;  and  it  is  this  danger-or-difficulty-moinent  that  cos- 
tumes in  general  prove  to  fit.  Safe  out  on  the  veldt  the  zebra  may  or  may 
not  happen  to  show  against  the  watching  lion's  sky,  according  to  the  relatire 
level  of  the  two  animals,  but  when  the  lion  is  dangerously  near  he  and  the 
zebra  are  nearly  on  one  level.  Take  a  staff  that  will  stand  up  a  little  o\  er 
four  feet  when  you  stick  it  into  the  ground.  This  represents  a  zebra's 
shoulder-height.  Set  it  up,  out  of  doors,  in  a  score  of  situations  in  both 
level  and  hilly  country,  sitting  down  within  a  lion's  spring  of  it  (say  ten  or 
fifteen  feet)  and  looking  at  it  from  the  height  of  a  lion's  eyes  (anywhere 
from  three  feet  down  to  his  crouching  height  of  one  foot)  and  you  will  see 
its  top  practically  always  against  the  sky.  The  only  exception  will  he  a 
view  down  on  it  from  a  very  steep  hill-side,  or,  of  course,  toward  a  very  near 
cliff. 

And  it  is  n't  that  the  lion  can't  see  a  moving  zebra,  hut,  at  a  reedy 
drinking-place  such  a  costume  as  the  zebra's  throws  all  possible  difliculties 
in  the  lion's  way;  since  so  perfect  a  counterfeit  of  sky  and  reeds  must  cause 
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the  lion  the  greatest  proportion  of  failures  to  notice  the  zebra  when  he  is 
still,  or  to  keep  his  outline  in  sight  as  he  bounds  away. 

To  prove  thai  these  sky  counterfeits  work  still  better,  if  possible,  in  the 
woods,  try  your  gunny-sack  deer  and  your  skunk  there,  looking  at  them 
still  from  the  lower  le\el  as  before.     You  will  see  that  their  whites  insist 
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upon  passing  either  for  light  vistas  in  the  forest  top,  or  for  actual  sky 
glimpses,  according  to  how  much  light  they  get.  Also  in  the  woods  they 
constantly  help  the  animal  not  to  silhouette  dark  when  he  is  in  shadow 
against  light  ground.     In  the  woods,  especially,  any  kind  of  night  will  do. 

Next,  take  what  Roosevelt  says  of  countershading  which,  after  the 
sixteen  years  since  1  published  it  he  has  never  grasped  at  all.  He  writes  me: 
"So  about  countershading.  Unquestionably  under  certain  conditions  of 
life,  an  object  colored  black  or  very  <lark  above  and  white  below  disappears 
from  view.  But  when  you  come  practically  to  apply  this,  and  put  a  man 
in  a  black  frock  coat  and  a  pair  of  white  duck  trousers,  \'ou  will  find  that 
under  ordinary  conditions  you  have  not  by  this  species  of  countershading 
made  him  invisible,  you  have  on  the  contrary  made  him  extremely  conspicu- 
ous under  ordinary  conditions."  The  word  countershading  is  an  exact 
description  of  the  real  principle.  It  has  to  do,  as  my  diagram  shows, 
solely  with  the  chiaroscuro-law  of  rotund  objects  —  the  law  that  these 
show  lightest  on  the  side  toward  the  light  and  \iee  versa  —  and  countershad- 
ing serves  to  cancel  this  aspect.  What  has  the  coloring  of  a  man's  trousers, 
all  in  the  one  vertical  plane  of  his  erect  body,  to  do  with  this  wonderful  law. 
Could  there  be  a  completer  failure  to  grasp  a  principle? 

Roose\e!t  also  says  that  its  part  in  the  concealment  of  the  higher  animal 
forms  is  "negligible";  and  especially  that  when  an  animal  is  graded  from 
Tcry  dark  abo\e  to  white  below  he  is  not  countershaded,  and  wears  a  reveal- 
ing coloration. 

Take  three  pairs  of  decoys,  made  of  woolen,  stuffed  like  a  rag-doll,  and 
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each  mounted  on  a  wire  pedestal  firmly  stitched  to  its  back  side.  Get  an 
artist  (or  try  yourself)  to  color  these  as  follows.  Set  one  pair  of  them  oo 
very  light  colored  beach  sand  (or  some  imitation  of  such  a  ground)^  and  color 
them  with  pastel  all  aver  with  the  exact  tone  of  this  light  ground  (oil  colors 
on  the  upper  side  would  be  too  shiny).  In  spite  of  wearing  absolutely  the 
color  of  the  ground,  if  they  are  six  inches  long  they  will  be  visible  a  quarter 
of  a  mile  away.  Then  have  your  artist  change  the  color  of  one  of  thetUt 
until,  at  a  distance  of  five  or  six  yards,  it  is  almost  or  quite  effaced.  He  will 
do  this  by  grading  it  lighter  and  lighter  from  the  back  down  to  the  belly 
in  a  color-gradation  from  sand  color  above  to  cold  white  below.  Do  the 
same  thing  to  one  of  your  other  pairs,  on  a  medium  colored  ground,  the  road 
or  the  bare  earth  of  a  garden,  covering  one  all  aver  as  before  with  the  very 
tone  of  the  soil  it  stands  on,  and  effacing  the  other.  Do  also  the  same  thing 
to  the  third  pair  on  some  very  dark  soil  or  burnt  over  patch.  In  every  cmm, 
choose,  to  increase  the  severity  of  the  test,  as  smooth  and  bare  a  place  at 
possible. 

You  will  find  that  while  in  each  case  the  countershaded  one,  in  order  te 
vanish,  has  to  have  the  top  median  line  even  a  little  darker  than  the  ground 
it  stands  on,  the  bottoms  of  every  one  of  them,  even  of  the  black  one,  have  tn 
be  done  with  purest  white  oil  paint  (tube  colors).  Nothing  less  white  over» 
comes  the  shadow  at  that  point. 

By  these  operations  you  will  find  yourself  producing  delicate  sand-colored 
plovers  on  the*  pal<»  sand  and,  on  the  darker  ground,  birds  like  many  darker 
species  that  haunt  tliis  middle  colored  ground;  while  on  tlie  hlark  earth  you 
will  evolve  a  beautiful  imitation  of  some  bird  like  tlie  purple  sandpiper  or 
the  eoniiiioii  oystereatelier:  and  you  will  see  how  wron^  is  all  that  Mr. 
Koosevelt  says  on  the  subject. 

In  oj>en  land  tliis  n<*cessarily  pure  white  belly  is  constantly  subject  to 

the  temporary  revealing  tendency  of  the  sky's  shifting  lunn'nosity,  which, 

owing  to  moving  clouds,  repeatedly  shines,  now  for  a  few  minutes  /oo  far 

down  the  (jradaiuni,  making  it  for  the  moment  too  bright,  or  els<»  not  far 

enough,  making  it  show  too  dark,  though  nhrai/ft  utfujind  in  itn  ghoatliness 

com  pored  to  the  monochrome  one.     IIowcvct,  when   the  shift  ing  light  does 

slightly  reveal  the  under  white,  the  animars  aspect  is  merely  a  caricature 

of  non-existence:   the  brightest  possible  stripe  of  white  in  this,  so  to  sfK*ak, 

wrong  relation  to  the  animal's  body,  refusing  to  ^'iv<?  away  the  animal 

The  idea  that  it  reveals  him  is  purely  theontic.      It  docs  serve  for  identifi- 

cation,  and  for  keeping  him  in   view,  aftrr  detcrtion.     I   have  repeatedly 

proved  this  upon  niy  spectators,  anrl  learned  that  one  of  tln-^e  raricatures, 

with  both  its  dark  top  and  white  belly  lighted  m>  as  to  .v//o//-,  is  stiil  wholly 

• 

deceptive,  jiassing  merely  for  a  dark  mark  and  a  li^'ht  on<*  on  the  ground 
beyond.     Stilts  and  oyster-<ratchers,  b<-ing  done  menly  in  two  tones     -  black 


afar.  If  they  are  six  inches  lonf;  you  can  see  them  a  quarter  of  a  nule  away. 
The  three  countershaded  ones,  if  well  painted,  are  totally  invisible  at  five  or 
six  yards,  and  ghostly  at  two  yards.  You  will  see  that  the  dark  ground  one, 
with  its  black  top  and  purest  white  belly,  is  just  as  perfect  on  its  particular 
soil  aa  the  pate  topped  one  on  its  soil :  and  that  for  vanishing,  the  most  nec- 
essary thing  of  all,  in  all  your  cases,  is  the  perfection  of  the  pure  iclnte  below. 
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In  the  United  States  this  countershading  is  the  color-scheme  of  all  but 
about  twenty  of  our  birds  and  mammals  together,  and  if  Roosevelt  could 
suddenly  see  them  bereft  of  it,  he  would  see  them  pass  at  one  bound  from  the 
average  aspect  of  your  invisible  three  to  your  quarter-of-a-mile-away  visihle 
ones! 

You  will  perceive  that  since  your  effaced  models  can  stand  there  invisible 
not  six  yards  away  on  bare  land,  that  the  place  might  be  covered  with  simi- 
larly colored  ones,  or,  just  as  well,  with  similarly  colored  live  birds  or  mam- 
mals of  any  kind,  and  you  be  none  the  wiser;  and  that  what  Mr.  Roosevelt 
says  about  countershading  failing  on  a  bare  plain  merely  shows  his  extraor- 
dinary ignorance  both  of  its  universal  operation,  and  power,  and  even 
apparently  of  many  phases  of  animal  life.  Many  men  are  well  aware  that 
a  salt  mud  flat  may  be  covered  with  unseen  waders,  so  that  unless  you  watch 
it  an  hour,  or  flush  them  all  by  a  gun-shot,  you  often  fail  to  detect  the  main 
numbers.  It  is  the  same  on  the  beach,  the  same  on  the  sea  with  the  gulls, 
and  how  much  more  on  the  forest  floor  where  no  side  light  can  interrupt! 
Try  all   this. 

The  idea  that  one  of  these  white-bellied  creatures  crouches  to  conceal 
his  while  becomes  rather  a  joke  to  those  who  have  discovered  that  purest 
white  at  that  point  is  the  concealer.  What  crouching  does  is  to  reduce  their 
inevitable  risk  from  momentary  silhouetting,  now  light,  now  dark. 

I  shall  be  happy  to  show  to  any  one  coming  to  Monadnock  the  equally 
demonstrable /ai*/^!/  of  every  other  optical  statement  in  RooseveWs  writings. 

Naturalists  seem  unable  to  see  that  this  subject  is  pure  optics.  This 
has  cost  them  all  their  mistakes.  Optics  discovers  that  each  of  these  ani- 
mals' costumes  is  a  perfect  generalization  of  one  of  the  animal's  typical 
backgrounds.  Instead  of  inferring  from  this  optical  fact  that  many  thus 
costumed  individuals  of  the  animal  kingdom  mv^st  often  escape  one*s  sight,  the 
unthinking  scoff  at  it,  and  for  all  argument  merely  tell  how  many  creatures 
they  have  seen.  This  is  like  denying  that  woodchucks  go  into  burrows, 
because  you  have  often  seen  them  sitting  up  in  the  clover,  or  that  your 
neighbor  ever  steals,  because  you  have  often  seen  him  not  stealing. 

The  zebra  and  ass  pictures  in  this  article  serve  to  point  out  how  entirely 
conspicuousness  and  inconspicuousness  depend  on  the  point  of  view,  and 
show  how  necessary  it  is  to  investigate  each  animal's  habits  in  their  possible 
relation  to  this  point  of  view.  They  point  out,  too,  how  entirely  conspicu- 
ous in  many  familiar  viewpoints  an  animal  may  be,  while  at  the  same  time 
he  is  the  most  concealed  of  animals  the  moment  you  look  at  him  from  the 
situation  of  his  most  dangerous  enemy. 

Cryptic  coloration,  then,  is  only  the  imitation  of  the  immediate  or  the 
typical  background. 


1912.]  Thayer,  CmceaUng  CobratUm.  321 

An  animal  seen  from  a  level  above  his  own  has  the  dark  earth  for  back- 
ground, while,  at  the  very  same  moment,  seen  from  two  or  three  feet  lower 
down  he  has  the  bright  sky  instead,  or  is,  at  least,  seen  in  the  direction  in 
which  sky  or  glimpses  of  sky  are  to  be  expected.  The  moment  this  is  under- 
stood, it  becomes  obvious  that  there  is  no  such  thing  as  a  cryptic  coloration 
per  se,  and  that  any  amount  of  conspiciumsness  from  all  other  viewpoints 
has  nothing  whatsoever  to  do  with  the  question.  The  thing  to  be  expected, 
then,  was  that  all  species  in  any  way  dependent  on  not  being  seen  (or  not 
being  well  seen)  by  some  other  species  will  prove  to  wear  an  imitation  of  the 
background  against  which  that  species  would  see  them.  And  it  would  be 
expected  that  this  imitation  would  be  unmixed  with  other  background- 
imitation  in  proportion  to  how  much  more  important  it  was  for  the  wearer 
to  escape  those  particular  eyes  than  to  escape  those  of  less  dangerous  and 
differently  situated  foes;  and  whenever  naturalists  will  go  through  the 
tremendous  study  that  this  field  requires  they  will  discover  that  this  is 
the  very  case.  They  will  discover  a  perfectly  astounding  correspondence, 
throughout  the  animal  kingdom,  of  the  cryptic  effect  of  each  costume, 
however  gorgeous  and  elsewhere  conspicuous^  with  the  background  against 
which  the  wearer's  most  dangerous  foe  or  his  most  necessary  quarry  sees 
him.  This  correspondence  is  so  unintermitting  throughout  class  after 
class  and  order  after  order  (and  everywhere  so  exact  as  to  be  only  appreci- 
able by  colorists),  that  the  naturalists'  present  idea  that  it  is  accident  is 
simply  a  joke.  The  number  and  the  perfection  of  the  cases  are  the  evidence, 
and  no  naturalist  has  yet  even  attempted  to  acquaint  himself  with  either 
of  these  things,  though  some  of  them  may  suppose  that  they  have^  till  they 
witness  what  I  have  to  show. 

Monadnock,  N.  H,, 
August  20,  1912. 
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Article  XXIV.— LIST  OF  INSECTS  COLLECTED  BY  THE  "ALBA- 
TROSS" EXPEDITION  IN  LOWER  CALIFORNIA  IN  1911, 
WITH  DESCRIPTION  OF  A  NEW  SPECIES  OF  WASP.^ 

By  John  A.  Grossbeck. 

(By  Permission  of  the  U.  S.  Commissioner  of  Flsheriesj 

The  material  listed  below  was  secured  by  Dr.  Chas.  H.  Townsend  in 
Lower  California  while  in  command  of  the  'Albatross'  Expedition  (1911), 
and  was  collected  in  the  Cape  Region  between  San  Jos^  del  Cabo  and 
Triunfo,  near  sea  level. 

Some  of  the  species  were  determined  from  the  collections  in  the  Ameri- 
can Museum  of  Natural  History,  but  all  such  determinations  were  verified 
by  specialists  who  also  identified  the  remainder  of  the  material. 

Mr.  A.  N.  Caudell  of  the  United  States  National  Museum,  Washington, 
D.  C,  is  responsible  for  the  determinations  in  the  Orthoptera;  Mr.  S.  A. 
Rohwer  of  the  United  States  Department  of  Agriculture,  Washington,  D.  C, 
is  similarly  responsible  for  those  in  the  Hymenoptera;  Mr.  H.  G.  Barber 
of  Roselle,  N.  J.,  has  determined  or  verified  the  Hemiptera,  and  Messrs. 
Leng  and  Beyer  of  New  York  City  have  likewise  determined  or  verified 
all  the  Coleoptera.  To  these  gentlemen,  as  well  as  to  Dr.  L.  O.  Howard, 
Chief  of  the  Bureau  of  Entomology  at  Washington,  through  whom  Messrs. 
Caudell  and  Rohwer  made  their  determinations,  the  compiler  of  this  list 
expresses  his  sincere  thanks. 


lAst  of  Species. 

ORTHOPTERA. 

Periplaneia  americana  linn. 
Pycnoacdua  aurinamensis  Linn. 
GryUus  mexicanus  Sauss. 
Gryllua  gaiapageius  Scudd. 
GryUodes  stffiOatua  Walk. 
TrimeroptrapU  vincylaia  Scudd. 
Heliasius  aridus  Bruner 

40 
26 
8 
1 
3 
16 
2 

specimens 
« 

t^ 
tt 
It 

1  Scientific  Results  of  the  Expedition  to  the  Gulf  of  Califomia  in  Charge  of  C.  H.  Town- 
send,  by  the  U.  S.  Fisheries  Steamship  'Albatross/  Commander  O.  H.  Burrage,  U.  S.  N., 
Commanding. 

323 


324  BuOeiiH  Awmuam  Mwrnmrn  ^  N^tmni  HiMm^.  (VoL 


8fh(Htnm  m§a  Seodd. 

3  1 

__                  m           

SddMoctrva  M^a  Seodd. 

1 

u 

MdanopImB  eamplmmaiipm  Seodd. 

1 
23  1 

M 

Dtimodama  ddatahtm  Say 

m 

Ambtynu  panndiu  Mont.? 

20 

€• 

CMMrMfMif  MoxMnii  UhL 

1 

t* 

Lygenm  rtdivaiuB  Say 

13 

tf 

OneapeUiu  ^vtta  H.  8. 

5 

« 

Oneap^Unu  fmdala  D$IL 

3 

« 

Onopplotot  wariedor  Fabr.  Tar.7 

15 

4< 

LargitM  ckuiut  H.  8. 

9 

« 

L$pio(fla$9UB  tonahu  Dall. 

1 

l< 

PankfUiiM  ^iga»  Burm. 

37 

If 

Minmalurida  DtolL 

2 

« 

Lnn  fUmietttU  Dru. 

2 

<f 

Brod^nMna  o6aeifra  H.  8. 

1 

«l 

PadiyeofU  Unridu$  8cc^. 

58 

f< 

COLEOFrEKA. 

Tetrad^  emolifia  Linn. 

21  fl 

• 

|)8oun€m 

Coloioma  ftihtmi  Hum 

3 

<« 

P<odUoittt«  fifiiiciuf  HiJd. 

1 

« 

^M  •••^^^^•■^B^^P^^^^^^W       ■FW^^^^^^W      aWA^^BAv 

29 

u 

/2AafUut  anitonydktM  Cr.7 

1 

<i 

Thermontdu  marmaratuM  Hope 

2 

(( 

Megadytea  fraiemus  Sharp 

1 

(< 

Ifydrophiltu  inaularis  Lap. 

2 

(« 

Hydrophilus  adifomicu$  Lee. 

14 

41 

CoccineUa  sanguinea  Linn. 

1 

tl 

Dermestes  vulpinua  Fabr. 

22 

it 

ChalcoUpidiua  mbripennia  Lee. 

10 

«l 

Dicrepidiua  carvinus  Caud. 

2 

(< 

Ludiua  texama  Lee. 

1 

it 

Chry$obolhri8  merkelii  Horn? 

I 

<< 

Aemasodera  flavamarginata  Gray 

1 

U 

Sitodrepa  panicea  Linn. 

14 

(( 

AmpAioeriM  pundipennU  Lee. 

4 

(1 

DinodtjruB  iruncatuB  Horn 

6 

it 

Pclycaon  pundatua  Lee. 

1 

il 

il(<Bniii«  <<ri^u«  Say. 

1 

4( 

LacnoHema  nitida  Lee. 

1 

(( 

PeUdnota  luea  Lee.7 

1 

(< 

Cydocephala  dimidiata  Bumi. 

7 

14 

Ligynu  gibboms  De  G. 

12 

t> 

lAgyrus  sp.  near  ^iMmim 

1 

41 

Afe^oaoma  ther$Uea  Lee. 

37 

1  ' 

1912.] 


Grassbeckf  IruecU  collected  in  Lower  Califomia, 
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Derobrachta  forreri  Bates 

6 

specimens 

Eburia  vlkei  Bland 

2 

i( 

Dendrobius  mandtbtdaria  Serv. 

32 

<i 

Lisonotua  mtdUfcLSciatue  Dup. 

22 

«  I 

Stenaapia  adUaria  Say 

31 

if 

Tragidion  aimtdatum  Lee. 

1 

<< 

Sienoaphenua  novcUua  Horn 

23 

<( 

Cyllene  arUennatua  White 

2 

n 

Acanthoderua  peninaularia  Horn 

1 

it 

Lagochiraa  ohaoUlua  Thorn. 

1 

tt 

Meiacyda  inaolUa  Lee. 

22 

It 

Triorophua  avbpvbeacena  Lee? 

1 

n 

ZabroUa  pectoralia  Sharp 

22 

t» 

Emmenaatua  eroaiM  Horn 

13 

tt 

Centrioptera  apiculifera  Lee. 

8 

l» 

Centrioptera  angtdaria  Horn 

1 

(f 

iiaida  cagrola  Lee. 

1 

«< 

ilneia  c(mntt;en<  Lee. 

1 

tt 

iincia  con/Iiiena  Lee. 

10 

tt 

ConiorUua  avhptibeacana  Lee. 

26 

n 

Euaaiihua  Icevia  Lee. 

26 

it 

Cerenopua  concdor  Lee. 

6 

tt 

Eleodea  eachachoUzii  luca  Lee. 

25 

tt 

Blapalinua  atdcalua  Lec.7 

28 

tt 

7ri&o2tum  fenugineum  Fabr. 

28 

tt 

Cadophagia  validua  Lee. 

1 

it 

Calandra  or  zee  Linn. 

23 

it 

HYMENOPTERA. 

DaaymutUla  glorioaa  Sauss. 

24  1 

specimens 

Da«ymu<t2/a  sp. 

4 

f< 

^/m  sp.  near  Aamoiua  Say 

3 

tt 

^/i<  sp. 

4 

n 

Campaomena  doraata  Fabr. 

2 

tt 

Pepaia  **fonnoaa**  Say 

16 

tt 

Pepaia  sp. 

1 

tt 

Paammocharea  sp. 

1 

tt 

Arachnophroctontu  ferrugineua  unicolor  Vier.  1 

tt 

Chalybion  califomicum  Sauss. 

1 

It 

/SpAex  sp.  near  femur-mbra  Fox 

1 

tt 

EucercerlB  anflfulata  Rohwer,  new  species  1 

tt 

Microhembex  monodonta  Say 

2 

It 

Notogonia  sp. 

1 

tt 

Poliatea  sp. 

21 

tt 

Xylocopa  sp. 

22 

tt 

>  Two  of  the  specimens  ftom  this  lot  were  of  the  Jet  black  variety. 
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Eucerceris  angulata  Rohwer,  new  species. 

Judging  from  the  description  the  following  new  species  is  related  to 
Eucerceris  pundifrons  (Cameron),  described  as  an  Apkilanihops,  but  the 
clypeus  does  not  project  outwardly,  the  relation  of  the  ocelli  with  the  eyes 
and  each  other  is  different,  and  the  color  is  somewhat  different.  In  some 
respects  Eucerceris  chapmaneB  Viereck  and  Cockerell,  seems  to  be  related 
to  this  species,  but  the  description  of  chapmanee  does  not  fit  the  present 
insect  in  all  ways. 

Female.  Liength  11  mm.  Clypeus  flat,  median  portion  with  a  short,  flat, 
truncate  process  which  narrows  apically  and  is  on  the  same  plane  as  the  face;  nasal 
eye  margins  distinctly  divei^ging  beneath;  facial  quadrangle  much  broader  beneath 
than  high;  frontal  carina  uniform  in  width,  not  impressed;  mandibles  of  the  narrow 
t3rpe;  antennae  rather  short,  the  third  joint  much  shorter  than  the  two  following; 
postocella  line  somewhat  shorter  than  the  ocelloccipital  line  and  much  shorter  than 
the  ocellocular  line,  neither  of  the  latter  are  equal  with  the  third  and  fourth  antennal 
joints  as  in  pundifrons;  lateral  anterior  angles  of  pronotum  obtusely,  distinctly 
dentate;  propodeal  enclosure  punctured  similar  to  the  propodeum,  with  the  usual 
longitudinal  sulcus;  entire  insect  closely,  rather  coarsely,  distinctly  punctured; 
abdomen  normal,  pygidium  about  two  and  a  half  times  as  long  as  broad,  rounded 
apically,  broader  basally,  hypopygidium  with  a  very  deep  U-shaped  notch.  Black: 
spot  on  median  part  of  clypeus,  frontal  cariba,  large  spot  on  sides  of  face,  spot  on 
superior  orbits,  line  on  pronotum,  metanotum,  angles  of  propodeum,  bands  of  first 
to  sixth  dorsal  segments,  uniform  in  width  on  first,  narrowed  in  middle  on  following 
and  interrupted  on  four  and  five,  yellow;  legs  black,  four  anterior  tiba?  beneath  |>ale, 
tegulffi  black,  piceous,  and  yellow,  wings  subhyaline,  radial  and  subcostal  cells 
fuscous;  costa  and  stigma  reddish-yellow,  rest  of  venation  dark  brown,  pubescence 
sparse,  silvery. 

Lower  California,  between  San  Jos6  del  Cabo  and  Triunfo.  One  female  collected 
by  'Albatross'  Expedition,  1911. 

Type:  American  Museum  of  Natural  Histor>'. 
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Article  XXV.— NOTE  ON  AN  EMBRYO  OF  PRISTIS  CUSPIDATUS. 

By  L.  Hussakof. 

Embryos  of  PriMis  are  exceedingly  rare,  and  until  recentiy  very  little 
was  known  regarding  their  appearance,  structure  or  the  size  they  attain 
by  the  time  of  birth.  Bloch,^  in  1786,  published  a  colored  figure  of  an 
embryo  with  a  yolk  sac,  and  referred  to  it  briefly  in  a  few  lines.  But  this 
figure  is  rather  poor,  it  shows  no  details,  and  the  sword  is  erroneously 
represented  with  teeth  in  its  anterior  third,  despite  the  statement  in  the 
text  that  '*  das  Schwerdt  ist  noch  weich,  und  die  Zahne  liegen  in  der  Haut 
verborgen."  Owen,*  in  1846,  briefly  described  an  embryo  in  the  Hunterian 
collection,  in  the  following  words :  It  is  "  eight  inches  in  length,  including 
the  saw,  and  has  the  duct  of  the  external  vitellicle  [yolk  stalk]  attached." 
These  appear  to  be  the  only  descriptions  of  sawfish  embryos  that  have  been 
published  until  recently.  Giinther,'  in  1870,  mentioned  several  embryos 
of  Prwtu  pedinattis  in  the  British  Museum  collections,  but  gave  no  descrip- 
tion nor  any  data  respecting  them. 

In  view  of  this  paucity  of  information  regarding  sawfish  embryos, 
special  interest  attaches  to  a  short  paper  published  by  Dr.  T.  Southwell,* 
in  1910,  in  which  he  briefly  describes  an  embryo  of  Pristis  cuspidaius 
Latham.  This  was  one  of  a  brood  of  twenty-three  taken  from  a  female 
sawfish  15^  feet  long,  which  was  caught  on  the  coast  of  Ceylon.  Through 
the  kindness  of  Dr.  Southwell,  the  American  Museum  has  received  as  a  gift 
three  of  these  embryos  (No.  3268,  American  Museum).  And  inasmuch  as 
his  description  appeared  in  a  Ceylonese  journal  and  will  probably  escape  the 
attention  of  many  ichthyologists  who  would  be  interested  in  these  embryos, 
it  seems  advisable  to  redescribe  one  of  them  briefly,  and  to  give  a  good 
figure  of  it.* 

The  embryo  (Figs.  1  and  2)  of  Pristis  cuspidatus  here  described,  is 
355  mm.  in  total  length.     It  closely  resembles  the  full-grown  sawfish, 


»  Naturgeschlchte  der  ausl&ndischcn  Fische.     Berlin.     8**.     Erster  Thell.  1786.  p.  66. 
and  pi.  120. 

>  Lectures  on  the  comparative  anatomy  and  phsrsiology  of  the  vertebrate  animals. 
Part  I. —  Fishes.     London.  1846      8*.     p.  301. 

>  CatalofiTue  of  fishes  in  the  British  Museum  of  Natural  History,  YIII.  p.  438. 

*  A  descriptive  note  on  the  capture  of  a  lai^e  sawfish  {Priatia  eutpidatua)  ccmtiftliilng 
intra-uterine  embryos.     Spolia  Zeylanica.  VI.  1910,  pp.  137-139.  1  |>L 

>  Dr.  Southwell's  paper  was  illustrated  by  a  plate  giving  two  phoUigm^ 
embryo:  but  the  photographs  do  not  show  all  the  characters  dearly. 
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except  (1),  for  the  presence  of  a  Ins*  yolk  "^  ^r^A  ie  >tt«AeJ  br  s  yA 
•talk;  aad  0),  the  cscnmstneetfurt  die  teeth  of  the  Mw  have  not  yet  cat 
throng  the  tiieral»Biie  envdofniig  them. 


The  yolk  sac  is  very  large  (95  mm.  in  length),  somewhat  pear-shaped, 
and  attached  by  its  smaller  end  to  the  stalk.  A  cross-section  at  its  middle 
(Fig,  2,  a)  is  elliptical,  with  axes  72  mm.  and  55  nun.  respectively.     Hie 


1912.)  HuMokof,  Embryo  of  PrulU  ciupidatut.  329 

stalk  ia  11  cm.  long;  widest  at  its  juDcture  with  the  sac,  where  it  ia  8  mm.  in 
diameter,  and  gradually  decreasing  to  4  mm.  at  its  point  of  insertion  in  the 


U 
II 

il 

i! 

n 


ventral  wall  of  the  embryo,  midway  between  the  gills.  A  dark  Uood  vesad, 
probably  the  vitelline  artery,  stands  out  clearly  on  the  surface  of  the  bm^ 
and  a  network  of  very  delicate  vessels  is  also  to  be  seen.    He  color  o' 
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sac  when  fresh,  according  to  Dr.  SouthwdU,  is  that  of  the  yolk  ci  *  hoi's 

The  saw  is  117  mm.  long  and  still  flexible.  The  teeth  are  ccmqiletdtjr 
envdoped  in  membranei  their  points  forming  a  series  of  crenulatioiis  at  Ae 
margins  of  the  rostrum.  On  holding  the  saw  to  the  lif^t  tltegr  cma  be 
deariy  seen;  they  are  yeUowish,  sharply  pointed,  and  average  6  una.  m 
length.  In  the  spedmai  figured  th^e  are  25  teeth  on  the  left  aide  and  31 
on  the  ri^t.  They  are  not  arranged  strictly  oi^x)8ite  one  another  in  pairs. 
The  toothless  basal  portion  of  the  saw  measures  22  nmi.,  or  about  one-aii:tik 
of  the  entire  saw. 

The  embryo  has  all  openings  to  the  exterior — gills,  spirades  and  pcMrea — 
completely  formed,  as  was  noted  by  Southwell.  A  lateral  line  is  {Hieaent; 
it  extends  along  the  side  as  far  back  as  the  caudal.  There  is  a  row  off  fine 
pores  arranged  in  a  horizontal  line,  ext^idingfrom  a  point  bdow  the  ey%  to 
near  the  origin  of  the  pectoral  fin.  '  The  eyes  are  completely  formed*  laiKe 
and  protruding. 

Respecting  the  disposal  of  the  embryos  in  the  mother  fish,  Dr.  SoaAweB 
says:  ''The  embryos  all  lay  horizontally,  t.  e.,  parallel  to  the  alia  of  the 
parent.  There  still  remained  a  small  quantity  of  a  serous  fluid  in  the  oiri» 
duct,  the  bulk  of  which  had  im>bably  been  lost  prior  to  examinatimi  • .  •  • 
Some  embryos  lay  with  the  rostrum  dose  to  the  doacal  q>ening,  whilft 
others  were  exactly  opposite.'** 

Measwrem&nia  of  an  Embryo  of  Pristis  cuspidaius. 

Length  (tip  of  saw  to  end  of  caudal) ^ 355  mm. 

Width  across  pectorals 95  " 

Length  of  saw  (from  line  of  junction  with  head) 117  " 

Greatest  width  of  saw 24  " 

Length  of  proximal  untoothed  portion  of  saw 22  " 

Average  length  of  rostral  teeth 6  " 

Base  of  saw  to  origin  of  first  dorsal 1 13  " 

Origin  of  first  dorsal  to  origin  of  second 50  ** 

Width  of  head  (in  region  of  eyes) 31  " 

Length  of  yolk  sac 95  " 

Greater  diameter  of  yolk  sac 72  " 

Lesser  diameter  of  yolk  sac 55  " 

Length  of  yolk  stalk 110  " 

Greatest  diameter  of  yolk  stalk 8  ** 


» In  the  two  other  embryos  in  the  American  Museum,  the  yolk  sacs  have  been  removed, 
and  only  the  stalks  remain. 

«  Southwell,  loc.  cit..  p.  139. 


69.57.53m:13.41 

Article  XXVI.— OBSERVATIONS  ON  SOME  NORTH  AMERICAN 
MEMBRACIDiE  IN  THEIR  LAST  NYMPHAL  STAGES. 

By  Ignaz  Matausch. 

Plate  XXVII-XXXII. 

The  material  described  in  the  present  paper  was  collected  at  Newark, 
Montclair,  and  Elizabeth,  N.  J.,  -in  the  year  1910,  with  the  exception  of 
the  insects  of  Figs.  1, 11,  and  17,  as  otherwise  noted.  I  succeeded  in  rearing 
all  of  the  forms. 

Geresa  Am.  et  Serv,  albescens  Fan  D, 

Plate  XXVII,  Fig.  1. 

Size  about  7  mm.,  of  a  whitish-yellow  color  and  fuzzy  appearance.  I 
did  not  find  any  in  1910;  the  figure  represents  an  insect  collected  on  July  13 
of  last  year.  It  seems  to  be  a  rather  scarce  insect  for  it  is  not  mentioned 
in  the  report  of  the  insects  of  New  Jersey,  1909. 

Ceresa  bubalus  Fahr. 

Plate  XXVII,  Fig.  2. 

Size  about  8  mm.,  of  a  more  or  less  dull  greenish-brown.  While  collect- 
ing near  Elizabeth  last  year  I  found  the  first  nymph  of  this  species  in  a 
thicket  of  Viburnum,  Samhucus,  and  Solidago,  so  that  I  was  unable  to  make 
out  with  which  plant  it  was  associated.  On  July  21  I  found  another  and 
on  the  following  day  two  more  insects.  The  latter  died  on  July  25,  but  the 
former  was  kept  alive  until  August  19,  when  it  died  like  the  others  without 
coming  to  maturity.  The  fact  that  the  insect  remaining  alive  selected 
Samhucus  as  a  food  plant,  and  its  rather  dark  brown  coloring  led  me  to 
believe  that  it  was  the  nymph  of  Ceresa  diceros  which  is  usually  found  in 
the  adult  stage  on  Samhucus;  but  while  collecting  near  Newark  on  July  31, 
I  found  one  nymph  near  an  adult  insect  of  Ceresa  diceros  on  Robinia.  Hence 
I  was  convinced  it  was  the  nymph  of  the  species  mentioned  and  was  quite 
surprised  when  it  matured,  on  August  11,  without  showing  the  dark  brown 
color  for  which  I  vainly  waited ;  it  proved  to  be  a  female  of  Cereta  lnMbi$r 
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Ceresa  taurina  Fitch. 

Plate  XXVIII,  Fig.  3. 

Size  7§  mm.,  sometimes  of  a  very  bright  green  color.  On  July  1  of  this 
season  while  collecting  near  Newark,  I  found  two  nymphs  of  a  large  size  on 
Sambucus  fully  surrounded  by  very  high  plants  of  Solidago;  and  on  July  5, 
three  more  were  found  near  Elizabeth.  The  former  became  mature  females 
on  July  6,  while  of  the  latter  only  one  adult  male  appeared  on  July  7. 

Ceresa  palmeri  Van  D. 

Plate  XXVIlf,  Fig.  4. 

Size  6^  nun.,  of  a  light  green  color.  The  first  nymphs  were  found  on 
Liquidambar  near  Elizabeth  on  June  4  and  5.  Additional  specimens  were 
collected  on  the  12th  of  the  same  month,  the  first  of  which  matured  on 
July  5.  I  found  this  species  very  abundant  but  less  so  than  in  the  previous 
year.  In  its  earlier  nymphal  stages  it  displays  peculiar  thorn-like  promi- 
nences which  are  characteristic  of  this  genus.  This  insect  also  has  been 
found  probably  for  the  first  time  in  the  State,  because  in  spite  of  its  abun- 
dance it  has  not  yet  received  mention  in  the  report  of  insects  of  New  Jersey* 

Acutalis  Fairm.  semicrema  Say. 

Plate  XXXVIII,  Fig.  5. 

Size  5j  mm.  of  a  light  yellowish-green;  on  July  5  a  single  nymph  which 
became  a  mature  female  on  July  8  was  found  under  similar  circumstances 
as  the  previous  year  namely,  on  Solidago  occurring  under  Sambums.  In 
breeding  this  species  I  have  obtained  so  far  only  females,  but  I  am  quite 
certain  that  the  Acutalia  tariarca  of  Say  is  the  male  of  this  form;  and  I  am 
inclined  to  believe  that  the  male  described  by  Van  Duzee  is  probably  the 
variation  of  the  same.  This,  however,  needs  to  be  confirmed  by  further 
observation.  In  the  New  Jersey  list  only  the  male  was  mentioned  and  the 
female  is  stated  as  "not  yet  actually  taken/' 

Carynota  Fitch  mora  Say. 

Plate  XXVII,  Fig.  6. 

Size  7^  mm.,  of  a  light  or  dark  brown  color  niarbellcd  with  gray.  The 
specimens  were  found  near  Newark  on  Juglatiif.  A  single  specimen  taken 
on  May  22,  I  could  not  rear;  later  this  species  was  found  in  large  numbers,. 
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but  owing  to  the  difficulty  in  rearing,  I  selected  in  collecting  on  June  18, 
19  and  26,  only  larger  specimens  of  which  three  matured  on  July  2;  one  of 
these  was  a  male  and  the  other  two  were  females. 

Thelia  Am.  et  Serv.  bimaculata  Fabr. 

Plate  XXIX,  Fig.  7. 

Size  Si  mm.,  varying  in  color  between  light  and  dark  brown  marbelled 
with  yellow  or  gray.  I  vainly  tried  two  years  ago  to  bring  some  of  these 
insects  to  maturity.  This  season  I  found  them  in  great  numbers  near 
Newark  on  Robinia  psewlacacia  and  in  both  adult  and  nymphal  stages; 
several  of  the  latter  were  taken  for  experimentation  and  on  July  4,  three 
adult  females  developed.  It  was'  on  this  occasion  for  the  first  time  that  I 
found  ants  among  them  in  abundance.  Whereupon  I  am  inclined  to  believe 
that  the  ants  care  for  them  only  when  they  occur  in  large  numbers. 

Telamona  Fitch  (species  not  determined). 

Plate  XXIX,  Fig.  8. 

Size  8^  mm.,  found  together  with  adult  insects  on  LiqiUdambar  near 
Elizabeth.  Last  year  I  vainly  tried  to  bring  this  form  to  maturity;  in 
one  specimen  the  skin  of  the  nymph  split,  but  the  insect  died  without 
developing  further.  On  August  14  of  this  season  while  collecting  at  the 
same  spot  I  finally  obtained  one  female  still  fresh  and  soft  after  emergence 
together  with  the  recently  shed  skin  of  the  nymph;  hence  all  doubts  con- 
cerning the  relationship  were  removed. 

Telamona  barbata  Van  D. 

Plate  XXIX,  Fig.  9. 

Size  7  mm.,  of  a  dark  grayish  brown  color.  The  only  nymph  of  this 
small  and  rather  hairy  species  I  found  on  Quercus  near  Newark  on  July  1 ; 
it  became  a  mature  male  on  the  5th  of  the  same  month.  This  insect  also 
seems  to  be  scarce,  as  it  is  not  mentioned  in  the  report  on  the  insects  of 
New  Jersey. 

Telamona  unicolor  Fitch. 

Plate  XXX,  Fig.  10. 

Size  7^  mm.,  of  the  same  color  and  appearance  as  Carynota  mera  (Plate 
XXVII,  Fig.  6).  From  a  collection  of  Carynota  nymphs  taken  on  Jugktm 
and  believed  to  be  all  of  the  same  species  I  was  greatly  suipmed  to  (riitain 
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on  June  15,  a  nymph  collected  ten  days  earlier  which  became  a  male  TV/a- 
mona  of  a  species  unknown  to  me.  On  the  19th  I  obtained  another  male 
and  on  the  21st  two  additional  males  and  one  female;  the  latter  is  an  entirely 
different  color  from  that  of  the  male,  being  a  clear  green  especially  imme- 
diately after  maturity.  Later  the  individuals  of  this  sex  become  yellowish- 
green  while  the  males  have  a  prothorax  of  a  purplish  green-yellow  with  dark 
brown  markings. 

C3rrtolobu8  Godg.  (species  not  yet  determined). 

Plate  XXX,  Fig.  11. 

Size  4^  mm.,  of  a  greenish-brown  color.  The  specimen  was  found  on 
Quercu^,  the  first  insect  taken  on  a  collecting  trip  in  New  Jersey  on  May  30, 
1908;  in  addition  one  adult  insect  was  taken  but  was  later  lost.  On  June  6 
of  the  same  year  in  the  Bronx,  New  York,  I  found  on  the  same  plant  two 
more  nymphs  which  were  quite  similar  to  the  above  mentioned  specimens 
as  regards  structure  and  color  but  were  somewhat  smaller  in  size;  one 
developed  the  next  morning,  but  the  other  from  which  the  figure  was  made 
died.  In  1910  I  obtained  nymphs  of  this  genus  as  early  as  May  15  while 
collecting  with  Prof.  A.  Petrunkevitch  at  Montclair,  N.  J.,  where  we  found 
three  different  species  on  Qttercus,  One  of  these  was  rather  small,  green  in 
color,  and  densely  haired;  this  specimen  escaped.  The  second  which  died 
was  a  very  brilliant  green  and  red  and  possessed  a  very  long  anal  tube. 
The  third  which  was  the  largest  of  the  three,  developed  into  an  adult  female 
on  May  26;  its  abdominal  prominences  were  more  strongly  developed  than 
in  the  case  of  the  nymph  next  described  and  differed  also  as  an  adult,  but 
in  my  opinion  it  is  probably  a  variant  and  not  a  distinct  species. 

Cyrtolobus  sp. 

Plate  XXX,  Fig.  12. 

Size  b\  mm.,  of  a  green  and  red-brown  color.  On  June  4  or  f)  I  found  a. 
nymph  of  this  form  in  addition  to  three  adult  insects,  all  males,  on  the  same 
oak  tree  at  Elizabeth,  from  which  during  the  previous  year  only  females 
were  taken.  It  was  the  only  nymph  that  could  be  discovered  and  was 
doubtless  of  the  same  species  as  the  adults.  Similar  insects  had  been  found 
on  Quercus  at  Newark,  which  varied  only  slightly  in  so  far  as  prominences 
were  somewhat  thinner.  The  adults  had  the  same  colors  and  pattern  with 
the  dark  marking  on  apex  of  prothorax  a  little  larger.  The  first  insects  were 
found  on  May  22  and  although  most  of  them  died,  the  members  of  a  series 
collected  on  May  29  and  30,  with  very  few  exceptions,  matured  on  May  30 
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to  31,  giving  both  sexes.  The  figure  represents  the  specunen  collected  at 
Elizabeth  which  is  between  the  nymph  from  Montclair  and  the  nymph  from 
Newark. 

CyrtolobuB  sp. 

Plate  XXXI,  Fig.  13. 

The  figure  represents  a  specimen  of  another  species  of  Cyrtohbus  which 
is  larger  than  the  foregoing  to  the  extent  of  6  mm.  This  I  collected  at  the 
same  time  as  the  former  on  the  same  plant  at  Newark.  The  insect  differs  as 
regards  the  abdominal  prominences;  the  entire  body  is  densely  hairy  and  is 
lighter  in  color.  The  specimens  were  fewer  in  number  but  none  the  less  I 
obtained  both  sexes  on  May  30  to  31. 

G3rrtolobU8  (Atymna  St&l)  querci  FUch. 

Plate  XXXI,  Fig.  14. 

Size  6  mm.,  of  a  vivid  light  green  color.  These  were  collected  at  Newark 
on  May  22  with  the  foregoing  specimens  and  were  found  on  quercus.  The 
first  two  specimens  had  died  on  the  25th,  while  the  other  became  mature 
females  on  May  26.  I  intended  to  keep  the  latter  until  this  green  color 
became  fixed,  but  it  escaped  during  feeding.  More  were  collected  on  May 
30  and  31,  all  of  which  matured  producing  three  females  and  five  males. 
This  insect  stands  in  the  list  of  the  insects  of  New  Jersey  as  "  not  yet  found 
in  the  State";  hence  this  is  the  first  record  of  its  occurrence. 

Ophiderma  Fairm,  (not  determined). 

Plate  XXXI,  Fig.  15. 

Size  5^  mm.,  of  a  green  and  brown  color.  Only  a  single  nymph  was 
found  among  the  specimens  of  Cyrtolobus  on  Quercus  on  May  30,  at  Newark; 
this  specimen  matured  the  next  day  as  a  female. 

Vanduzea  Godg.  arquata  Say. 

(Plate  XXXII,  Fig.  16.) 

Size  4^  mm.  of  a  more  or  less  lighter  or  darker  brown  color.  I  found  the 
nymphs  of  this  species  on  July  31  at  Newark  on  Robinia  pseudacada,  on 
the  lower  branches  of  which  they  occurred  in  great  abundance,  when  male 
adults  had  been  only  sparsely  represented.  On  August  14,  nymphs  in  all 
stages  were  taken  together  with  adult  insects  males  still  predomin 
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Kse  6  mm.,  of  a  green  and  brown  cokw.  Tbis  I  found  m  1910;  iMi|j'h«* 
and  there  an  adult  insect,  on  Sotidago.  I  received  two  tnm  tSr.  BL  JAmKiv 
taken  in  the  Bronx,  New  York  City,  which  after  several  days  devdof^  fato 
fonale  adults  on  July  1. 

Inchanopa  blaotata  Soy. 

I  found  this  spedes  near  Newark  oo  Quercui  and  JvgUk 
the  'Journal'  of  the  New  York  Entonu^bgicsl  Sociely,  VoL 
Not  having  time  to  color  the  drawing  of  nymphs  fnun  life, 
shed  skins  for  the  many  features  and  to  put  in  the  cdor 
like  the  green  examples,  so  the  daiker  nymphs  for  the 
abdomoi  are  more  or  less  dull  green,  as  a  rule.  The  inseoti 
one  color  usually  have  the  abd<Hnen  green;  the  prothorai 
abdominal  prominences  and  the  anal  region  exhibit  da^ 
shedding  its  nymphal  skin  the  adult  insect  seems  at  first  to  display  a  G^it 
ydlow,  green  or  whitbh  coloration,  but  after  a  short  time  it  aasumea  its 
diaracteristic  darker  colors. 

In  the  season  of  1910  I  obtained  altogether  specimens  of  some  twen^* 
eight  species  at  Newark,  Montclair,  and  Elizabeth,  N.  J.,  and  at  Woods 
Hole,  Mass. ;  through  the  kindness  of  Prof.  W.  M.  Wheeler,  I  also  receivBd 
specimens  of  EtOylia  nnwAa  Fabr.  in  different  variations.  One  Teiamima 
ampdopiidU  Harr.,  a  female,  was  collected  by  Mr.  C.  Bucbbolz  in  August. 
Mr.  R.  Dow  favored  me  with  Membracide  collected  by  him  in  New  Mexioo. 
Among  these  I  found  a  variation  of  Qlotxmottu  unimttatiu  (Harr.)  incJnditig 
four  examples  equally  divided  as  to  sex;  a  very  interesting  species  oS  M 
small  Tdamona  represented  by  fiVe  examples  of  which  one  was  a  male; 
two  different  species  of  SiUiocephala  (St&l)  both  represented  by  a  ain^e 
'  male,  and  three  other  exceedingly  small  insects,  two  males  and  one  femsl^ 
which  I  could  not  determine.  From  Mr.  C.  L.  Pollard  I  abo  recdved  several 
interesting  insects  collected  in  the  Ramapo  Mountains,  and  at  Lakehura^ 
N.J. 
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Article  XXVII.—  THE  DIPTEROUS  GENUS  BIBIODES.^ 
By  a.  L.  Melandeb,  Pullman,  Washington. 

In  the '  Proceedings'  of  the  Entomological  Society  of  Woaliington,  I).  0«| 
volume  VI,  number  3  (July  30,  1904)  Mr.  D.  W.  Cociuillott  eroctwl  thf» 
genus  Bibiodes,  describing  one  species,  B,  haltt*ralui,  from  CiUifon^iH 
specimens.  No  other  species  of  the  genus  has  since  bt^en  deMorilMHli  und 
the  genus  seems  not  to  have  been  again  recognizcMl.  Kvt^n  Williiiton*« 
'Manual'  includes  it  with  a  query. 

Recently  on  reviewing  the  Bibionidae  in  my  coIl«*rtion  1  iitttit^tHl  twu  t>tht»f 
species  of  Bibiodes.  As  some  of  the  spcH'imenM  bc^long  tt)  tht^  Amt^rioMh 
Museum,  and  it  is  desirable  to  return  them  at  thin  tini(«,  I  will  prt^MmiC  \Mf 
description  herewith. 

Bibiodes  resembles  a  small  Bihio,  but  it  can  be  at  uii(*i)  rtHH)|{niMtHi  by  \U 
peculiar  venation.  The  third  vein  bends  down  meatlntf  tho  fourth  whi^M» 
the  anterior  cross  vein  is  usually  located,  and  then  both  (*ontimit»  tHmWuiHHl 
for  some  dbtance  before  separating.  Thus  tlie  small  ctoms  vein  Im  nbMt^uti 
The  costa,  first  and  third  veins  are  distinct,  blackish,  the  Imsc)  of  tht*  muxIII* 
ary  and  of  the  fourth  vein  brownish,  the  otiier  veins  faint.  DUi^al  i^t^ll 
emitting  three  posterbr  veins,  of  which  the  anterior  two  soiiit^thiiDM  art> 
joined  forming  a  short  petiole  to  the  second  posterior  cell.  The  aiml  t^t^ll 
open.  Eyes  of  the  male  contiguous  between  the  ocelligerous  tiiberoli)  and 
the  antennse,  the  upper  facets  moderately  coarse,  the  facets  of  the  lower- 
most sixth,  below  the  level  of  the  antennae,  fine.  Antennie  short,  U-Jt)lntedi 
Palpi  4-jointed,  moderately  long:  proboscis  rudimentary,  Front  tiblm 
with  a  sharp  exterior  edge  and  ending  in  a  strong  spur,  within  with  a 
minute  spur,  also.     Empodium  broad;  pul villi  absent. 

The  three  species  at  present  known  are  western.  Evidently  like  other 
members  of  the  family,  they  are  locally  common.  The  following  summary 
of  characters  will  help  to  identify  them. 

Costa  extending  half  way  from  the  stigma  to  the  apex  of  the  wing;  front  femora 
robust;  hind  metatarsi  short;  hal teres  and  legs  black;  pubescence  conspicu- 
ous; hypopygium  large;  second  posterior  cell  petioiate femoratasp.n. 

Costa  extending  more  than  half  way  from  stigma  to  apex  of  wing;  legs  less  robust; 
hind  metatarsi  much  longer  than  the  following  joint;  legs  of  9  reddish;  pu- 
bescence more  sparse;  second  posterior  cell  sessile  or  short  petioiate 2 
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2.    Ixgs  cf  black;  hal teres  yellow;  eyes  hairy;  hind  tarsal  joints  rounded;  pl« 

strigose;    hypopygium  moderate;    stigma  oval haltaraliM  Coquill 

Legs  cf  variegated;  halteres  black;  eyes  bare;  hind  tarsal  joints  cylindri 
pleura)  smooth;  hypopygium  closed;  stigma  excised  above.  .  .IMtiTa  ap 

Professor  J.  M.  Aldrich  has  called  my  attention  to  a  genus  Synneu: 
described  by  Carl  Lundstrom  from  Finnland.^  A  reference  to  this  gei 
occurs  in  the  'Wiener  entomologische  Zeituhg'  for  January,  1911,  page 
but  the  paper  is  not  listed  in  the  'Zoological  Record'  for  1910.  I  hj 
been  unable  to  secure  a  copy  of  Lundstrom's  article  and  cannot  theref 
state  what  relationship  the  Finnland  genus  bears  to  our  forms.  Tlie  na 
Synneuron  is  suggestive  of  the  essential  characteristic  of  Bibiodes, 
fusion  of  the  third  and  fourth  veins,  but  may,  of  course,  not  refer  to  t 
peculiarity. 

Bibiodes  sdstiva  sp.  nov. 

Male.     Length  2.5  mm.     Jet  black,  shining,  sparsely  covered  with   conipj 
tively  short,  golden  hairs,  the  hairs  of  the  abdomen  whitish.    Antennae    compj 
tively  long,  measuring  about  equal  to  the  front  metatarsus,  the  individual  jo 
but  little  wider  than  their  length.     Eyes  bare.     Pleura?  and  front  femora  pla; 
strigose.    The  thoracic  hairs  are  arranged  in  two  single  rows  dividing  the  me«<)noi 
into  thirds,  and  in  loose  bunches  above  the  root  of  the  wings  and  on  the  scutelh 
pleurse  bare.     Hypopygium  with  a  pair  of  laterally  moving  forcipate  valvcts, 
lower  inner  edge  of  which  is  provided  with  a  fuscous  thumb-like  process,  the 
interlocking.     Knob  of  halteres  black,  the  pedestal  fuscous.     Legs   shining  bh 
except  that  the  spur  of  the  front  tibiiP,  the  ba.'^al  half  of  the  posterior  tibiif,  and 
base  of  the  individual  tarsal  joints,  rufous.     All  the  femora  nioderately  iiuTass; 
the  front  ones  but  little  more  thickened  than  the  others:   front  legs  coniparati\ 
longer  than  in  feniorala:  outer  edge  of  the  hind  tibiie  a  little  sinuate  so  that  thr  v 
est  part  of  tlie  tibia  is  before  the  tip:  hind  tarsi  nearly  as  long  as  the  hind  tibia-, 
metatarsus  nearly  as  long  as  the  following  two  joints  together,  the  outline  of 
individual  joints  rounded:   pubescence  of  the  legs  short,  in  length  less  than  oik'-I 
the  diainotor  of  the  tibia.     Stigma  oval  saturate  fuscous,  costa  extending  tin 
fourths  the  distance  beyond  the  stigma  to  the  wing-tip,  second  posterior  vvW  of 
broadly  sessile  with  the  discal  cell,  the  faint  veins  broad  and  brownish. 

Sixteen  males.  .Vlniota,  Washington,  June  24,  1911.  Craig's  Moi 
tain  and  Lewiston  (June  11,  1901),  Idaho,  from  Professor  Aldrich.  Carl 
County,  Wyomin^r,  received  from  Mr.  AVilliam  Beutenmiillcr  from  the  c 
lection  of  the  American  Museum  of  Natural  History.  CopperopolLs,  ^I< 
tana,  July  23,  1902,  elevation  5400  feet;  and  Gallatin  Valley,  Monta 
Julv  0,  1903.     The  last  two  were  received  from  Professor  R.  A.  Cool 
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ElXPLANATION 


Fig.  1.    Bibiodet  femorula  t^.  Fig.  3.    Bibiodet itttaia,  biadU^. 

Fig.  2.    Bibiodtt  haiUralia  hiad  leg.        Fig.  4.    BibioiUa  haUeraU*,  wing. 
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of  the  Montana  Agricultural  College.  These  types  have  been  distributed 
among  the  collections  of  the  American  Museum,  New  York  City,  the 
Montana  Agricultural  Coll^^  Professor  J.  M.  Aldrich,  and  mysdf. 

A  female  from  Craig's  Mountain,  Idaho,  presents  the  following  pecu- 
liarities: Hairs  shorter,  coarser  and  deeper  golden-yellow.  Legs  induding 
ooxie  reddish,  darker  at  tips  of  the  femora,  posterior  tibiie  and  tarsal  jcHnts 
(except  immediate  base  of  individual  joints  of  posterior  tarsi),  and  front 
tarsi  almost  black;  front  cox«  and  femora  greatly  thickened.  Abdcnncn 
plump,  broad,  nearly  bare,  possessing  eight  tergites,  and  with  a  pair  of  oval 
brown  terminal  flaps. 

Bibiodea  femorata  sp.  nov. 

MaU.  Length  2.5  mm.  Jet  black,  shining,  provided  with  conspicuous  pale 
golden  hairs,  the  hairs  of  the  abdomen  almost  white.  Antenme  short  and  thick, 
measuring  about  two-thirds  the  length  of  the  front  metatarsi,  the  individual  joints 
much  wider  than  long.  Eyes  pubescent.  Pleurae  very  faintly  strigose,  almost 
smooth.  The  thoracic  hairs  long  and  golden,  arranged  as  in  ctstiva  in  two  longitudi- 
nal rows  and  bunches  along  the  sides,  front  and  back  of  the  notum,  but  the  hairs 
much  more  numerous  and  also  longer:  pleurse  also  provided  with  hairs.  The  thumb- 
like process  of  the  hypopygial  valves  not  pale  in  color.  Halteres  entirely  black. 
Legs  very  robust,  shining  black,  the  spur  of  the  front  tibise  fuscous:  the  front  femora 
greatly  thickened,  the  front  tibiae  shorter  and  stouter  than  in  culwa:  hind  tibic 
gradually  enlarged  to  the  end:  hind  tarsi  plainly  shorter  than  the  tibise,  the  meta- 
tarsus much  shorter  than  the  two  foUowing  joints  together,  the  profile  of  the  indi- 
vidual joints  quadrate;  pubescence  of  the  legs  evident,  nearly  as  long  as  the  diameter 
of  the  tibiie.  Wings  lightly  infumated,  stigma  brownish,  oval;  costa  extends  half 
way  from  the  stigma  to  the  tip  of  the  wing;   veins  faint,  inconspicuous,  brownish 

Female.  Like  the  male  except  for  the  differences  of  sex  in  the  eyes  and  abdomen, 
the  legs  are  l(.*s.s  purely  black. 

Described  from  nine  males  and  two  females,  collected  by  myself  at 
Austin,  Texas,  December  13,  1899.  The  types  have  been  placed  in  the 
collections  of  the  American  Museum  of  Natural  History,  of  Professor 
J.  M.  Aldrich,  and  of  myself. 

Bibiodes  halteralis  Coquilldt. 

The  type  species  of  the  genus  differs  from  the  two  here  described  in 
having  yellow  halteres.  The  legs  of  the  male  are  entirely  black.  In  the 
female  the  front  coxjv,  all  tlie  femora,  and  the  front  and  hind  tibite  are  reddish. 

This,  Wkv.frtiwrdta,  is  a  winter  species.  Mr.  Coquillett's  specimens  came 
from  California,  and  were  taken  December  19  to  March  IS.  I  have  two 
males  before  mc  from  Professor  Aldrich's  collection,  caught  by  Professor 
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C.  F.  Baker  at  Claremont,  California.    These  specimens  permit  the  follow- 
ing additions  to  Mr.  Coquillett's  characterizations. 

Mesonotum  provided  with  rather  long  hairs,  becoming  sparse  on  tbe  abdomen 
Eyes  conspicuously  hairy-  Antennae  comparatively  slender,  as  in  CBsHva.  Pleurae 
smooth,  polished;  and  hairy.  Hypopygium  smaU;  not  open,,  nor  enlarging  the  end 
of  the  abdomen.  Hairs  of  femora  very  fine,  some  of  them  longer  than  the  femoral 
diameter;  the  hind  tibiae  gradually  enlarged  to  the  end;  the  hind  tarsi  compara- 
tively slender,  their  joints  cylindrical,  and  with  the  upper  side  less  roimded  in  outline, 
the  hind  metatarsus  but  little  longer  than  the  following  joint.  Wings  not  at  all 
infumated,  the  faint  veins  milky  white,  inconspicuous;  the  strong  veins  blacker 
than  in  the  other  species,  the  costa  curves  around  the  tip  of  the  wing  ending  four- 
fifths  the  distance  beyond  the  stigma  to  the  tip;  the  blackish  stigma  does  not  include 
the  end  of  the  marginal  cell:  the  second  posterior  cell  touches  the  discal  cell  or  else 
is  very  short  petiolate. 


59.57,5(94) 

Article    XXVIII.— NEW    OR   LITTLE    KNOWN   HEMIPTERA, 

CHIEFLY  FROM  AUSTRALIA,  IN  THE  AMERICAN 

MUSEUM  OF  NATURAL  HISTORY. 

By  E.  Bergroth. 
THYREOCORIDiE. 

Blaona  setosa  Wdk. 

Distant  has  placed  Macrymenus  membrandceua  Sign,  as  a  synonym  of 
Blcena  setosa,  but  if  I  have  interpreted  Walker's  species  correctly,  as  I 
think  I  have,  they  are  specifically  distinct.  In  memhranacea  the  hind  tibise 
of  the  male  are  curved  basally  and  apically,  the  basal  curvature  turning 
its  concavity  inward,  the  apical  curvature  outward ;  in  setosa  the  hind  tibiae 
are  perfectly  straight  in  both  sexes.  The  head  and  pronotum  are  also  more 
longly  setose  in  setosa.  Walker  says  in  his  description:  "corium  bilobed 
on  the  exterior  border,"  meaning  the  apical  margin  with  the  expression 
"  exterior  border."    New  South  Wales. 

COREIDiE. 

Htocephalaria, 
Hyocephalus  aprugnus  Bergr. 

Brachypterous  form:  Pronotum  slightly  narrowing  from  the  base  to  the  apex, 
much  narrower  than  the  width  across  the  hemelytra,  slightly  broader  than  its  median 
length,  at  the  apex  as  broad  as  the  head,  lateral  margins  a  h'ttle  rounded,  slightly 
reflected  from  the  apex  to  beyond  the  middle,  then  scarcely  reflected  at  all,  basal 
margin  moderately  sinuate,  posterior  part  of  propleurse  not  visible  from  above  out- 
side the  pronotal  lateral  margins.  Hemelytra  about  twice  the  length  of  the 
scutellum,  with  no  membrane,  lateral  margin  of  corium  rounded,  more  strongly  so 
behind  the  middle,  apical  angle  rounded,  apical  margin  somewhat  sinuately  oblique, 
forming  jointly  with  the  apical  margin  of  the  other  corium  a  continuous  arched 
sinuosity.  Length  9  12  mm.  The  third  antennal  joint,  which  was  lacking  in  the 
type,  is  about  half  the  length  of  the  second  joint.    New  South  Wales. 

After  a  renewed  study  of  this  extraordinary  genus,  for  which  even  a 
separate  family  has  been  proposed,  I  find  that,  the  very  abjerrant  venatioii 
and  the  position  of  the  antennee  notwithstanding,  it  can  be  included  ••  a 
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division  in  the  family  Cor&Am^  tx>  be  fdaced  near  StU's  Divisioa  CyBaratitf 
founded  on  the  smgle  genus  CyUarui  StU,  with  whidi  Hyoetg^imluM  hm  tiw 
fames  and  several  characters  in  oommon.  The  male  sex  ol  BfffMmfUhm 
is  still  unknown. 

MYODOCHIDiE. 

Ottnoeorit  auffur  SM. 

In  fresh  specimens  the  ground-eobr  of  the  membrane  is  blue  and  ihm 
sterna  are  covered  with  a  bluish  Uoom  except  the  hind  bordeiB  of  tibe  pnn 
[deura  and  mesopleura  which  are  velvety  blade.  Queenslaiid  (BtiriMyM^ 
H,  Edwards). 

HENICOCEPHAUDiE. 
Henioceephaliia  airliia  n.  sp. 

Fusoousi  the  knees  broadly  pale  testaoeous,  the  head,  pronotiim,  and 
thiflUy  pikwe.  The  posiocular  lobe  of  the  head  narrower  than  the  bwadtft 
ttie  eyes,  about  as  long  as  broad,  seen  in  profile  more  derated  tiian  iSbm 
part,  antenna  shortly  and  rather  densdy  pilose  with  scattered  easirted  knii 
intermixed  eepedally  on  the  fourth  joints  first  joint  paaring  the  apex  of 
joint  diorter  than  second  and  fourth  whioh  are  of  equal  length,  mponotum  witii  Ite 
fore  lobe  half  as  broad  as  the  median  lobe,  whieh  has  a  l-efa^Md  imprwinn  to  liia 
middle  and  on  either  side  an  oblique  impression  emitting  a  short  brandi  outward 
and  forward,  bind  lobe  three-fourths  broader  than  the  median  lobe,  longitudinally 
feebly  carinated  in  the  middle,  its  basal  margin  very  slightly  obtusangularly  sinuate* 
Seutellum  moderately  convex.  Hemelytra  rather  longly  passing  apex  of  abdomen, 
discal  cell  closed.  Wings  longer  than  abdomen.  Abdomen  on  the  sides  fringed  with 
hairs.  Legs  pilose,  fore  femora  moderately  incrassated,  fore  tibia  at  apei  almoat 
as  broad  as  the  femora  in  the  middle.  Length  with  hemelytra  7  mm.  New  South 
Wales. 

Allied  to  //.  tasmanicus  Westw.,  but  with  the  pronotal  base  less  sinuate 
and  unicolorous  hemelytra. 


REDUVIIDiE. 

Piestolestes  nov.  gen. 

Body  strongly  depressed.  Head  horizontal,  longer  than  pronotum,  postocular 
part  shorter  than  anteocular  part,  transverse  impression  between  the  eyes  curved, 
antemuB  a  little  farther  distant  from  the  apex  of  the  head  than  from  the  eyes,  first 
joint  shorter  than  the  head,  second  joint  much  shorter  than  first,  third  a  little  longer 
than  second,  rostrum  reaching  base  of  head,  first  joint  much  shorter  than  anteoeular 
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part  of  head,  reaching  base  of  antenna  or  even  shorter,  second  joint  two  times  longer 
than  first.  Pronotum  constricted  and  transversely  impressed  near  the  middle, 
anterior  lobe  at  the  base  foveately  longitudinally  impressed  with  the  apical  angles 
acutely  prominent,  basal  margin  of  posterior  lobe  confluent  with  the  posterior  lateral 
margins  without  forming  an  angle,  narrowly  reflected,  lateral  angles  rounded,  not 
prominent.  Fore  femora  with  a  double  series  of  spines  beneath,  much  longer  than 
the  tibise.  Middle  and  hind  femora  and  tibiae  subequal  in  length. 
Type:  P.  lineatus. 

To  this  genus  also  belong  Havinthus  ohscurus  Bergr.  and,  in  all  proba- 
bility, H,  irocharderatiMS  Dist.,  in  the  description  of  which  the  shape  of  the 
pronotal  apical  angles  and  the  length  of  the  rostral  joints  and  of  the  tibise 
are  not  mentioned. 

The  genus  is  allied  to  Harmthus  St&l,  from  which  it  differs  by  the  much 
shorter  basal  joint  of  the  rostrum,  the  acutely  prominent  pronotal  apical 
angles,  the  spined  fore  femora,  and  by  the  tibise,  especially  the  first  pair, 
being  much  shorter. 

Piestolestes  lineatus  n.  sp. 

Piceous  black,  corium  a  little  paler,  connexivum  through  its  whole  length  traversed 
by  a  longitudinal  very  densely  and  shortly  tomentose  whitish  ochraceous  line, 
trochanters  red.  Head  with  a  short  but  rather  deep  impressed  longitudinal  line 
between  the  eyes  in  front  of  the  transverse  impression,  distance  between  eyes  and 
base  of  antennae  as  long  as  the  longitudinal  diameter  of  the  eyes,  the  whole  underside 
and  the  sides  and  upper  surface  of  the  postocular  part  granulated,  second  antennal 
joint  about  as  long  as  the  distance  between  the  inner  margins  of  the  eyes,  last  two 
joints  tawny,  first  rostral  joint  reaching  base  of  antennae.  Pronotum  as  long  as 
broad,  anterior  lobe  smooth,  its  apical  border  slightly  wrinkled  and  granulate, 
posterior  lobe  finely  but  not  densely  transversely  rugulose.  Scutellum  with  a 
median  triangular  impression  which  is  covered  with  a  thick  but  short  grayish 
tomentosity.  Hemelytra  ( 9 )  reaching  base  of  dorsal  genital  segment.  Connexi- 
vum longitudinally  strigose,  entirely  exposed  but  not  broad.  Venter  very  finely 
transversely  strigulose.  Fore  femora  granulated,  middle  and  hind  femora  more 
sparingly  so.    Length  9  13  mm.    Queensland  (H.  Edwards), 

Allied  to  P.  ohscurus  Bergr.,  but  differently  colored  with  basal  joint  of 
rostrum  distinctly  longer  and  the  pronotal  apical  angles  a  little  less  acutely 
prominent. 

N.  B.  In  the  genus  Havinthus  the  rostrum  reaches  the  fore  coxae,  its 
basal  joint  is  but  slightly  shorter  than  the  anteocular  part  of  the  head,  the 
second  joint  much  less  than  two  times  longer  than  the  first,  the  apical  angles 
of  the  pronotum  are  rounded,  the  fore  femora  are  not  spined,  the  fore  tibisB 
reach  the  trochanters,  and  the  middle  and  hind  tibise  are  longer  Hbar 
femora.  As  type  of  this  genus  I  herewith  fix  H,  Umgiceps  StU, 
H.  penUUamus  H.  Sch.  is  apparently  congeneric. 
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Xctomoeorli  «niatiu  SUL 

Apteroua  form:  Lobes  of  piwiotum  of  «qiul  brandth, 
times  longer  than  posterior  hdM.    SoutsUuiB  mooh  tsowier  than  lent,  ivmMib 
middle  of  metanotum,  its  aides  rounded,  the  SINK  pndonCBd  m  »  iluvt  ntart  1 
qune.    Mesonotum  with  K  lateral  ttdierale  on  euh  side.    HsuMlytem  ladf 
forming  tvo  blue  Boales  whi^  sre  ezterioriy  rounded  asd  tnnsnn^ 
bdiiDd  the  middle  and  da  not  readt  posterior  marpn  of  pnootum,  witb  the  s^Ims 
of  wUcb  they  are  fused.     9-    New  South  WUw  (H.  JBAninfe). 

Eannlllui  edo  n.  sp. 

Pioeoua,  a  spot  on  eaoh  side  bfliiitd  tb«  nmwr  pi 
ring  to  the  fint  anteonal  joint  and  the  seoood  jdnt  b 
an  oval  orange-yeUow  ^kot  touching  the  middle  of  th 
brane  obscurely  testaceous,  abdomoi  brownidi  teat 
Diiddle  f«nora  and  iq>ical  third  <A  hind  fctnOTa  dnna 
and  tiie  tani  testaoeoua;  slightly  ■tiiniwg,  hondyti 
mar^,  opaque.  Head  as  long  as  postsrior  pioootal 
very  short  pilosity  intermixed  with  scattered  long  ha 
pilose,  post«{or  marpn  of  eyes  viewed  from  the  sit 
the  middle,  antenna  pilose,  first  joint  subgU>roaB,  at 
the  head,  second  joint  as  long  as  the  pronotum,  linei 
then  somewhat  inorasBated  towanl  the  base,  rosttui 
hairs,  beneath  more  densely  but  rather  shratly  |»loi 
antenns,  second  joint  a  little  longer  than  Srst.    Pi 

long,  anterior  lobe  bluntly  remotely  sculptured,  apical  angles  obtusely  tubcrcnlntv, 
posterior  lobe  amooth,  median  loDgitudinal  imprcsaioii  not  reaching  base  with  a 
series  of  large  impressed  points,  intrahumeral  longitudinal  impressions  trsnaveisely 
rugose,  lateral  angles  rounded,  a  little  prominent.  ScuteUum  at  apex  produced  in  a 
rather  robust,  compressed,  sligbtly  upturned  spine.  Hemelytra  reaching  apex  of 
abdomen.  Winga  somewhat  infuacated.  Venter  transversely  rugulose,  the  last 
three  segments  moreover  very  finely  punctured  in  places,  male  genital  secnient 
transversely  impressed  before  apex,  genital  styles  ineraaaated  toward  apex-  Tie 
spongy  pit  of  tlie  fore  tibice  occupying  their  apical  fourth.  Iiength  d*  19.5  mm. 
West  Africa  (Liberia,  Miss  Mahoney). 

Broa<]er  than  //.  geniculatus  Sign.,  differently  colored  and  with  the  basal 
joint  of  the  an  ten  nee  shorter. 

N.  B.  HermitluJt  rufipea  Schout.  (December,  1902)  is  idaitical  with 
Cerilocus  kistrio  Dist.  {September,  1902).  It  was  correctly  placed  in  Ceri- 
loeua  by  Distant.  Dr.  Schouteden  is  not  to  blame  for  having  placed  it  in 
Bermillus,  for  I  had  seen  his  species  before  it  was  described  and  had  by  an 
oversight  marked  it  as  "  Hermilliu  a.  sp."  Schouteden  described  the  species 
from  Cameroon,  but  he  has  informed  me  that  the  label  was  probably  wrong; 
it  is  an  East  African  species. 
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Stenot8dmu8  edwardsii  n.  sp. 

Longly  pilose,  ground-color  of  body,  including  hemelytra  antennse  and  legs, 
whitish.  Head  with  two  pale  fuscous  vitt«  on  the  upper  side  of  the  postocular  part, 
sometimes  entirely  palely  infuscated,  postocular  part  with  two  conical  tubercles, 
rostrum  more  or  less  infuscated  or  blackened,  especially  the  shining  second  Joint, 
first  antennal  joint  a  little  longer  than  prothorax,  with  four  brownish  annuli,  second 
joint  slightly  shorter  than  first,  its  apical  half  and  the  two  last  joints  infuscated, 
third  joint  a  little  longer  than  the  fore  tarsi,  fourth  joint  somewhat  longer  than 
third,  acuminate  at  apex;  pilosity  of  first  antennal  joint  and  of  the  basal  half  of  the 
second  joint  moderately  long  and  thick  with  very  long  apically  curved  hairs  mixed 
in  with  it,  apical  half  of  second  joint  and  the  two  last  joints  shortly  pilose.  Prono- 
tum  with  four  pale  brownish  vitta?  on  the  anterior  tumid  part  of  the  fore  lobe,  in- 
terior vittiE  broad,  exterior  vittae  narrow,  posterior  petiolated  part  of  this  lobe  a 
Kttle  shorter  than  the  apical  part,  posterior  lobe,  except  the  blunt  median  ridge  and 
the  basal  margin,  suffused  with  pale  brown,  its  disk  armed  with  two  strong  slightly 
divergent  conical  tubercles.  Scutellar  and  postocutellar  spine  obliquely  ascending. 
Hemelytra  glabrous  except  costal  margin  which  is  fringed  with  rather  short  curved 
hairs,  mesocorium  margined  with  fuscous  along  the  veins  bordering  it  interiorly 
and  apically,  anterior  cell  of  membrane  more  or  less  palely  infuscated  in  the  middle 
without  transverse  veins,  posterior  membranal  cell  with  a  large  oblique  subtriangular 
fuscous  blotch  enclosing  an  irregular  ramose  whitish  vein,  interior  apical  cell  broadly 
infuscated  at  the  interior  border  with  two  or  three  cretaceous  white  transverse  veins, 
exterior  apical  cell  infuscated  except  at  the  interior  border  and  sometimes  in  the 
middle,  and  with  an  irregular  median  ramose  whitish  vein,  terminal  cell  fuscous, 
the  veins  separating  the  apical  cells  from  the  posterior  cell  and  from  each  other  cre- 
taceous white.  Abdomen  beneath  more  or  less  infuscated  at  the  sides  and  toward 
the  apex.  Legs  with  very  long  whitish  pilosity,  the  hairs  of  the  middle  and  hind 
tibiae  becoming  gradually  shorter  toward  the  apex,  femora  with  four  brown  annuli, 
fore  tibiae  with  three  and  the  other  tibiae  with  two  brown  annuli  in  their  basal  half, 
base  of  middle  and  hind  femora  and  extreme  apex  of  middle  and  hind  tibiae  also 
brownish,  apex  of  fore  tarsi  and  the  whole  middle  and  hind  tarsi  fuscous,  the  brown 
annuli  of  the  four  posterior  legs  bearing,  besides  the  ordinary  long  pilosity,  a  shorter 
and  thicker  brown  tomentosity;  fore  coxae  as  long  as  the  apical  tumid  part  of  the 
prothorax,  fore  femora  a  little  shorter  than  the  pronotum,  their  spinelets  and  those 
of  the  tibae  or  at  least  their  tips  black,  basal  spine  of  femora  rather  strong,  slightly 
curved.  Length  without  membrane  cf  8.5-9,  9  10  mm.,  with  membrane  cf  10.5-11, 
9  12  mm. 

Male:  distance  between  inner  margins  of  eyes  as  broad  as  an  eye;  abdomen 
narrow,  linear,  the  angles  of  its  segments  not  prominent,  genital  segment  at  apex 
with  two  straight  slender  parallel  processes,  claspers  slender,  curved  at  apex,  passing 
apex  of  the  processes. 

Female:  distance  between  inner  margins  of  eyes  almost  twice  broader  than  an 
eye;  abdomen  dilated,  elongately  suboval,  with  the  margin  triangularly  lobed  at 
the  junction  of  the  segments  (except  the  junction  of  segments  1  and  2),  the  two 
median  lobes  on  each  side  being  larger  and  more  prominent  and  each  lobe  consisting 
of  an  outer  and  an  inner  portion  belonging  respectively  to  the  outer  and  inner  margiii 
of  the  connexivum.    Victoria  {H,  Edwards). 
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Seems  to  be  allied  to  the  insufficiently  described  iS.  bispinosus  Westw., 
but  as  the  markings  of  the  hemelytra  in  that  species  are  apparently  quite 
different,  there  can  be  little  doubt  that  it  is  distinct. 

N.  B.  In  this  genus  the  posterior  part  of  the  outer  apical  cell  is  sepa- 
rated from  the  remainder  of  the  cell  by  an  oblique  vein  running  from  near 
the  end  of  the  narrowly  prolonged  outer  apical  part  of  the  corium  to  the 
apex  of  the  membrane;  this  cell  I  call  the  terminal  cell. —  Signoret,  StU 
and  Horvdth  in  their  descriptions  of  species  of  this  genus  have  mbinter- 
preted  the  females  as  males.  The  male  sex  was  obviously  unknown  to 
these  authors. 

MIRIDiE. 
LyguB  neoyalesicuB  n.  sp. 

Pale  greenish  testaceous,  sometimes  slightly  rufescent  beneath,  extreme  apex 
of  cuneus  and  apical  half  of  last  tarsal  joints  fuscous,  membrane  subhyaline  with 
pale  greenish  or  testaceous  veins,  a  spot  at  the  outer  apical  angle  of  the  inner  cell  and 
at  the  apex  of  the  outer  cell,  and  a  short  oblique  fascia  behind  the  apex  of  the  cuneuf 
pale  fuscous  gray.  Head  transverse,  more  so  in  the  male,  vertex  margined,  alightlj 
narrower  (cf )  or  a  little  broader  (  9 )  than  an  eye,  cl3rpeus  separated  from  forehead 
by  a  distinct  impression,  its  base  opposite  base  of  antennae,  eyes  viewed  from  the 
side  almost  perpendicular,  occupying  the  whole  (cT)  or  three-fourths  (  9}  of  the 
head's  height,  rostrum  slightly  passing  base  of  abdomen,  antenme  longer  than  the 
body  (without  membrane),  first  joint  as  long  as  the  distance  between  the  scrobes, 
second  joint  moro  than  three  times  longer  than  first  and  one-third  longer  than  breadth 
of  pronotum,  siiblinear,  last  two  joints  together  a  little  shorter  than  second,  fourth 
a  little  longer  than  half  the  length  of  third.  Pronotum  finely  transversely  striolate, 
scarcely  punctured,  with  very  short  pale  pubescence,  more  than  one-half  broader 
than  its  median  length  and  three  times  broader  posteriorly  than  at  apex,  lateral 
margins  scarcely  rovuided,  collar  very  nairow.  Scutellum  ver>'  finely  transversely 
wrinkled.  Ilemelylra  passing  apex  of  abdomen  by  half  (  9 )  or  three-fourths  (cf) 
the  length  of  the  membrane,  finely  punctured,  clothed  with  decumbent  pallid  hairs, 
cuneus  somewhat  (  9 )  or  considerably  (o^)  passing  apex  of  abdomen,,  inner  cell  of 
membrane  a  little  longer  than  cuneus.  its  inner  apical  angle  rounded.  Abdomen 
beneath  with  whitish  decumbent  hairs.  Femora  with  two  short  divergent  bristles 
at  apex,  spinelets  of  tibiie  brownish  testaceous  without  darker  points  at  their  base, 
hind  tibia)  four  times  longer  than  the  tarsi.  Length  cf  3.9,  9  4.3  mm.,  with  mem- 
brane d^  9  5.2  nun.     New  South  Wales. 

Closely  allied  to  the  ccsinopolitan  L.  (ipicnl'is  Fieh.  and  very  similar  to 
its  variety  prasina  Rent.,  hut  readily  distinguished  by  the  considerably 
longer  second  antcnnal  joint  and  some  other  details  of  structure. 
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Article  XXIX.— ON  THE   HAIR-LIKE    APPENDAGES    IN   THE 
FROG,  ASTYLOSTERNUS  ROBUSTUS  (BLGR). 

By  Bashford  Dean. 

The  presence  of  hair-like  appendages  in  a  batrachian,  first  noted  by 
Boulenger  in  1900,  is  in  itself  so  extraordinary  a  morphological  fact,  that 
we  cannot  wonder  that  it  has  already  been  commented  upon  by  several 
observers, —  especially  as  to  the  probable  function  of  these  organs.  Thus 
Doctor  Hans  Gadow  ('00)  points  out  that  the  appendages  could  hardly  have 
been  sensory  in  function,  for  he  found  no  nerve  terminals  in  them:  he 
noted,  however,  that  they  contain  lymph  spaces  and  insignificant  blood 
vessels.  He  later  states  (1901)  that  they  were  studied  by  Mr.  F.  F.  Laidlow, 
tells  us  that  "their  most  remarkable  feature  is  the  presence  in  them 
of  a  great  number  of  ordinary  flask-shaped  cutaneous  glands,  while  such 
glands  are  scarce  on  the  surrounding  skin,"  and  he  repeats  his  statement 
that  the  hairs  are  lacking  in  sensory  structures.  Mr.  Boulenger  in  a  second 
paper  ('02)  makes  it  clear  that  the  "hairs"  occur  only  in  the  male,  but  he 
gives  us  no  clue  as  to  their  significance.  And  very  recently  (Feb.  1912)  Dr. 
Kiikenthal,  examining  the  specimens  in  the  Museum  of  Comparative 
Zoology  of  Cambridge,  Mass.,  states  that  the  hairs  are  to  be  regarded  as 
highly  developed  tubercles  of  the  skin  and  he  interpreted  them  "  as  second- 
ary sexual  organs,  charged  with  sensory  functions."  He  comments  upon 
their  appearance  "only  on  those  areas  of  the  surface  where,  according  to 
Merkel,  in  other  frogs  these  tactile  cells  (' Tastflecken ')  form  aggregations." 
Kiikenthal  gives  in  his  paper  a  transverse  section  of  one  of  the  "hairs"  in 
which  appear  blood-vessel,  cutis  and  epidermis,  and  he  figures  also  a  portion 
of  a  longitudinal  (radial)  section  in  one  of  the  cutis  ridges :  in  this  are  seen 
chromatophore,  nerve  fiber,  and  "  tactile  celb."  The  last,  we  infer  from 
his  text,  were  noted  only  after  impregnation  of  the  tissue  by  Bielschowsky's 
method. 

The  American  Museum  has  recently  received  from  Doctor  Thomas 
Barbour,  in  an  exchange  with  the  Museum  of  Comparative  Zoology  of 
Cambridge,  one  of  the  specimens  of  Astyhstemus,  which  Kiikenthal  ex- 
amined; and  the  study  of  the  disposition  of  the  "hairs"  and  of  their  strud 
ture  has  led  to  recording  the  present  notes: 

First  of  all,  assuming  that  these  "hairs"  are  developed  by  the  male  and 
only  at  spawning  time,  and  that  they  attain,  as  Kiikenthal's  figure  shows, 
great  length  in  certain  specimens,  one  is  led  to  correlate  this  with  a  habit  of 
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used  for  rctniiiiiif;  the  CKS-strings  in  such  position  that  they  could  be  readily 
tranaportoil,  ffuardctl,  anil  probably  oxygenation  as  welt.  It  will  be  recalled 
in  this  connection  that  the  lungUsh,  Lepidosircn,  paradoxa,  which  has  also 
the  brooding;  habit,  develops  on  its  ventral  appenilages  hair-like  processes 
which  arc  sitiruscd  with  capillaries,  anil  admirably  adapted  to  bring  oxy- 
genated blood  in  close  contact  with  the  mass  of  eggs.  In  this  instance  we 
can  safely  conclude  that  the  hair-like  proccsiies  function  as  an  aci^essory 
respiratory  organ  for  the  developing  young. 

In  fact  the  histological  notes  which  Kiikenthtd  has  given  are  not  opposed 
to  the  present  view.  Each  hair  is  vascular:  its  core  of  cutis  is  made  up  of 
spongy  tissue;  furthermore,  from  the  arrangement  of  the  surrounding  epi- 
dermis in  curious  ridges,  we  suggest  that  the  circumference  of  the  hair  could 
have  been  notably  dilated;  we  note  also  that  pigmentation  is  largely  aban- 
doned and  that  the  number  of  delicate  nerves  with  terminal  cells,  which 
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Kiikenthal  has  described,  would  be  no  more  than  one  would  expect  in  a 
specialized  structure  of  this  kind, —  for  after  all,  the  appendages  are  dermal 
and  secretory  and  as  such  would  be  apt  to  be  provided  with  nerves  and 
sensory  elements.^  If,  however,  their  function  were  exclusively  or  even 
largely  sensory,  as  Kiikenthal  maintains,  we  would  reasonably  —  by  numer- 
ous analogies  in  the  appendages  of  amphibia  and  fishes, —  expect  that  the 
sensory  organs  should  be  far  more  conspicuous.  Then  too,  if.  the  former 
view  is  to  be  accepted,  one  would  expect  to  find  among  amphibia  sensory 
structures  developed  seasonably.  But  this  is  a  condition  which  apparently 
does  not  occur. 


i  My  sections  show  that  nerve  endings  are  demons cratied  only  with    difficulty  —  as 
one  would  expect  In  the  case  of  nerve  terminals  In  cutaneous  glands. 
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Article   XXX.— TYPES    OF    INSECTS,   EXCEPT  LEPIDOPTERA 

AND  FORMICIDiE,  IN  THE  AMERICAN  MUSEUM  OF 

NATURAL  HISTORY  ADDITIONAL  TO 

THOSE  PREVIOUSLY  LISTED. 

By  John  A.  Grossbeck. 

Five  lists  of  the  types  of  insects  in  the  possession  of  the  Museum  have 
thus  far  been  published,  all  of  them  by  Mr.  Wm.  Beutenmiiller.  The 
first  (1892)  was  a  list  of  the  types  of  Lepidoptera  described  by  Grote  and 
Robinson,  the  second  (1892)  comprised  a  list  of  the  types  of  the  same 
order  in  the  Ekl wards  collection,  the  third  (1904)  listed  the  types  of  Cyni- 
pidfe,  the  fourth  (1904)  those  of  the  Lepidoptera  added  to  the  collection  since 
the  publication  of  the  previous  two  lists,  and  the  fifth  (1904)  those  of  the 
Diptera. 

The  present  paper  is  an  enumeration  of  the  hitherto  unlisted  types  of 
all  orders  excepting  the  Formicidae,  the  collection  of  which  is  in  the  hands 
of  the  honorary  curator  of  social  insects.  Dr.  Wm.  M.  Wheeler  of  Boston, 
and  the  additions  in  the  Lepidoptera,  a  list  of  which  will  be  prepared  at  a 
later  date. 

A  number  of  types  were  added  in  the  Diptera  by  the  purchase  of  the 
Willis  ton  South  American  collection.  The  acquisition  of  the  Krausse  col- 
lection of  European  Borrdms  and  a  duplicate  collection  of  Coccidae  from  Mr. 
Geo.  B.  King  also  added  a  number.  Others,  from  time  to  time,  were  do- 
nated or  came  through  the  Museum's  policy  of  loaning  materal  to  mono- 
graphers and  specialists,  the  types  of  new  species  always  being  returned  to 
the  Museum.  And  finally,  the  work  of  Mr.  Beutenmiiller  on  the  Ceci- 
domyidse  and  Cynipidee  increased  the  total  by  not  a  few  more. 

In  the  following  list  the  genus  in  which  the  species  were  originally  de- 
scribed is  first  given,  and  when  this  has  later  been  referred  to  another  genus 
the  fact  is  indicated  by  the  new  genus  being  inclosed  in  parentheses  after 
the  older  one. 

The  expressions  type,  cotype  and  paratype  as  here  used  have  not  always 
the  same  meaning  owing  to  the  lack  of  uniformity  among  systematists  in 
the  use  of  these  terms.  Thus  the  word  "type"  is  here  sometimes  equiva- 
lent to  "cotype"  and  vice  versa,  and  "cotype"  to  "paratype."  No  rule 
is  followed  in  this  list  and  whatever  the  author  called  and  labelled  his  speci- 
mens, so  they  have  been  listed  here.    In  one  instance  it  wmf 
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for  us  to  label  the  txpes  ourselves,  but  this  was  clone  according  to  ilirections 
received  from  the  author  of  the  species. 

Finally  it  should  be  mentioned  that  there  are  in  the  Museum's  collec- 
tions a  number  of  "ty|>es"  of  Cynipidae  and  Diptera  which  are  apparently 
manuscript  types  and  whose  descriptions  will  undoubtedly  never  be  pub- 
Ibhed.  These  have  not  been  included  in  the  present  list.  \\Tiere,  howevar, 
manuscript  names  are  to  be  published  in  the  near  future  they  have  been 
listed. 

Order  PLECOPTERA. 

Family  Perlid£. 

Perla  carolinensis  Banks,  Bull.  Am.  Mas.  Nat.  Hist.,  XXI,  215,  1905.  Seroi 
types. 

Leuctra  grandis  Banks,  Can.  Ent.,  XXXVIII,  338,  1906.    Eight  t3rpe8. 

Order  MECOPTERA. 

Family  Panorpidje. 

Panorpa  carolinensiB  Banks,  Bull.  Am.  Mus.  Nat.  Hist.,  XXI,  216,  1906. 
Three  types. 

Panorpodes  carolinenfliB  Banks,  Bull.  Am.  Mus.  Nat.  Hist.,  XXI,  215,  1906^ 
Three  types. 

Order  TRICHOPTERA. 

Family-  Sericostomatid.e. 

Atomyia  modesta  Banks,  Bull.  Am.  Mus.  Xat.  Hist.,  XXI,  217,  1905.  Ten 
types. 

Goera  fuscula  Banks,  Bull.  Am.  Mus.  Nut.  Hist ,  XXI,  216,  1905.     Two  types. 

Family  IIvDROPSYCHiDiK. 

Plectronemia  auriceps  Banka,  Bull.  Am.  Mus.  Nat.  Ilist.,  XXI,  218,  1905. 
()ne  type. 

Polycentropus  carolinensis  Banks,  Bull.  Am.  Mus.  Nat.  Hist.,  XXI,  217, 
1905.     Oik;  type. 

Arctopsyche  irrorata  Banks,  I^ull.  Am.  Mus.  Xat.  Hist.,  XXI,  217,  1905. 
One  type. 

Order  ODOXATA. 

Family  Agrionid.*:. 

Hetserina  infecta  Calvert,  Biol.  Ccntr.-Ain.,  Xourop.,  38,  1901.     Two  cotypes. 
Heterina  rudis  Calvert,  Biol.  Centr.-Am.,  Xeurop.,  40,  1901.     One  cotype. 
Argia  ulmeca  Calvert,  Biol.  Cent. -Am.,  Xeurop.,  80,  1901.     One  cotype. 
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Order  ORTHOPTERA. 
Family  BLATTiDiB. 

Aphlebia  (Hololampra)  inusitata  Rehuj  Bull.  Am.  Mus.  Nat.  Hist.,  XXII, 
113,  1906.     One  type. 

Epilaxnpra  (Heterolampra)  structilifl  Rehn,  Bull.  Am.  Mus.  Nat.  Hist., 
XXVI,  178,  1909.    Two  types. 

Epilampra  (Heterolampra)  wheeleri  Rehn,  Bull.  Am.  Mus.  Nat.  Hist., 
XXVIII,  73,  1910.    One  type. 

Eurycotis  bahaznensiB  Rehn,  Bull.  Am.  Mus.  Nat.  Hist.,  XXII,  110,  1906. 
Two  t>T>es. 

Attaphila  fungicola  Wheeler,    Am.  Nat.,  XXXIV,  860,  1900.    Eight  types. 

Family  MANTiOiG. 

Hierodula  athene  Rehn,  Bull.  Am.  Mus.  Nat.  Hist.,  XXVI,  180,  1909.  One 
type. 

Tozodera  pluto  Rehn,  Bull.  Am.  Mus.  Nat.  Hist.,  XXVI,  182, 1909.    One  type. 

Citharomantia  falcata  Rehn,  Bull.  Am.  Mus.  Nat.  Hist.,  XXVI,  185,  1909. 
One  type. 

Family  Phasmida. 

Malacomorpha  androsenBis  Rehn,  Bull.  Am.  Mus.  Nat.  Hist.,  XXII,  114, 
1906.    One  type. 

Family  AcHBTiDiE. 

Nemobius  aflOnis  Beut.,  Bull.  Am.  Mus.  Nat.  Hist.,  VI,  249, 1894.    Two  types.' 

CEcanthuB  quadripunctatUB  Betd.,  Bull.  Am.  Mus.  Nat.  Hist.,  VI,  250, 1894. 
Two  types. 

(EcanthuB  pini  Beut.,  Jour.  N.  Y.  Ent.  Soc,  II,  56, 1894.    Two  types. 

CryBtallomorpha  BumatrenBiB  Rehn,  Bull.  Am.  Mus.  Nat.  Hist.,  XXVI,  209, 
1909.     Two  types. 

Family  Phasgonuridjb. 

PseudorhynohuB  calamus  Rehn,  Bull.  Am.  Mus.  Nat.  Hist.,  XXVI,  203, 1909. 
One  type. 

Agroecia  aberrans  Rehn,  Bull.  Am.  Mus.  Nat.  Hist.,  XXVI,  204,  1900.  One 
type. 

CyrtophylluB  (Lea)  floridenBiB  Beut.,  Bull.  Am.  Mus.  Nat.  Hist.,  XIX,  637, 
1903.    One  type. 

GryllacriB  lar?ata  Rehn,  Bull.  Am.  Mus.  Nat.  Hist.,  XXVI,  207, 1909.  Three 
t3rpe8.  * 

BelocephaluB  sabalis  Davis,  Jour.  N.  Y.  Ent.  Soc.,  XX,  123,  1912.  Tbree 
paratypes.  : 

BelocephaluB  hebardi  DavU,  Jour.  N.  Y.  Ent.  Soc,  XX,  123,  1912.  FS^e 
parat3rpe8. 
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Family  Locuvnnx. 


Orphulella  Krunlneft  Bruner,  Biol.  Centr.-Ain,,  Orthop.,  II,  78,  1904.      Two 

OrphulelU  o11tm«&  Mone,  Payche,  VI,  477,  1803.    Six  typee. 

ScyUlna  pr&teniii  Iiruru:r,  Biol.  Centr.-Am.,  Orthop.,  II,  100,  lOM.  Tb« 
cotypcs. 

ScrUlna  bruUienaU  Brantr,  Biol.  Centr.-Am.,  Orthop.,  11,  100,  1904.  Twtt 
cotype*. 

Cryptobothrus  chiriopbonii  JUkn,  Hull.  Am.  Mu».  Nat.  Hist.,  XXIIJ,  44< 
1907,     One  type. 

CbortolcetM  aflOnia  Hfkn,  Bull.  Am.  Mun.  Nat.  Hist.,  XXIII,  445,  1907. 
One  type. 

Chortolcet«B  pvuUlulua  Rr.hn,  Bull.  Am.  Mua.  Nat.  Hiat.,  XXIII,  447,  Ifl07. 
One  tj-pe, 

ArpbU  Muaaureuuk  Bruner,  Proc.  U.  S.  Nat.  Mua.,  XII,  83,  ISBO.  Tw* 
cotypes. 

Sph&ncamoii  gquale  acuddni  Moru,  Proc.  Bo«t.  Bor.  Nat.  Hiat.,  XXTI, 
225,  1894.     Four  types. 

Sphnncamon  aaxfttUe  .Votjk,  Proc.  Bort.  Hoc.  Nat.  Hirt.,  XXVI,  22»,  UM. 
Four  typea. 
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losoylllna  in«zp«oUU  Rehn,  Bull.  Am.  Miui.  Nat.  Hbt.,  XXVI,  187,  1900. 
Ono  type. 

Deimopt«ra  lundlaoa  Hehn,  Dull.  Am.  Mum.  Nat.  Hiat.,  XXVI,  188,  1900. 
Ono  type. 

Atraotomorpha  auitralia  Hthn,  Bull.  Am.  Muii.  Nat.  Hist.,  XXIII,  449,  1907. 
Ono  typo. 

Tropinotui  (Diedronotui)  ffraoilli  tirumr,  lOnt.  Nowh,  XVI,  210,  1905. 
Two  cotypoH. 

Quiita  pulohra  IMn,  Bull.  Am.  Mun.  Nat.  Hmt.,  XXVI,  190,  1909.    One  tyi>o. 

Chnnopiaoria  (InusU)  inomatip«i  Druner,  Biol.  Centr.-Ain.,  Orthop.,  II, 
2tK),  1808.     One  cotype. 

Annioeria  moridionalii  Hmurr,  Biol.  Ontr.-.Vm.,  Orthop.,  II,  271,  1008. 
Two  cotypoH. 

Omalotettiz  (Abraoria)  lignatipti  Hruntr,  Vwc.  U.  H.  Nat.  Muh.,  XXX,  073, 
1900.     Ono  rotyi)o. 

Omalotettiz  (Abraoria)  mtridionalla  liruutr,  Biul.  Contr.-Am.,  Orthop.,  II, 
281,  HMW.     Two  rotyp<^M. 

Laptomerinthophora  amaraffdip«a  Bruntr,  Biul.  Centr.-Am.,  Orthop.,  II, 
287.  imyS.     Two  (H)typoH. 

Sitaloea  ovatlpennia  liruner,  Biol.  Centr.-Ani.,  Orthop.,  II,  292,  HMM.  Two 
cotypoH. 

AaeloU  divaralpea  Uihn,  Bull.  Am.  Mus.  Nut.  IIiHt.,  XXIll,  450,  1907.  Two 
typoH. 

Exarna  rugoaa  IMn,  Bull.  .\in.  Mum.  Nat.  IIiHt.,  XXIII,  452,  UK)7.    One  typo. 

Maorotona  ffraoUla  IMn,  Bull.  Am.  Mum.  Nat.  lliMt.,  XXIII,  453,  1907.  Ono 
typo. 

Paratylotropidia  bouUnmuolUrl  Moraf,  rHycho,  XIV,  14,  1907.    Ono  type. 

Malanoplua  herbaooua  limmr,  Bull.  U.  S.  Dopt.  AkH.,  Knt.,  XXVIII,  2«5, 
189.'?.     Two  cotypoH. 

Melanoplua  fluviatllia  Hruntr,  Ann.  Uopt.  Knt.,  NohruMka  State  Bd.  .\Rric., 
130,   1890.     Ono  cotypo. 

Onler  HKMIPTKUA. 

Family  Cicadid.w. 

Cicada  aajri  OVo««.,  Knt.  Nowm,  XVIII,  124.    Five  cotyp<^. 
Cicada  linnei  (hom.^  Knt.  Nowm,  XVIII,  127.    Three  cotypef. 

Family  CJot'ciD^w. 

Amorphococoua  moau»  (imn,  Knt.  Month.  Mimc.,  XXXVIII,  201,  1002. 
One  rotypo  of  ^all  on  twi^. 

Kermeakinffii  ('A7/.,  Ann.  Mug.  Nat.  Hint.,  (7)  11.330, 1898.    Ono  typo ou alidt. 

Cnrptokormoa  braailionaia  //f-m/W,  K(*v.  Mum.  Paul,  IV,  398,  1000.  Om 
ootypo  and  anothor  Mporimon  markiMl  "  part  of  typo." 

Phonacoooua  aoorioola  King,  (!an.  Knt.,  XXXIV,  211,  1902.  One  cutypeon 
Hlido. 


looaeaiid  on  twigi. 

nunMoesoa  dMnuMl  KMif,  OuL  £Bt,  ZZZZn,  SaOb  mo.    Om1n»m 

Ale. 

Pwndooowoi  fllwlinr  Kint  and  Tfuliy,  Pv^ba,  TXH.  U4  UK.   SmhI 

oo^rpca  onoe  obvioualjr  in  ttlMAd  bat  noir  dried.  ^ 

PMiidoeoeeaiooakannifuvaMi  TfaMby,  I^r(k^VIII,3B7.  UN-   Wmmi 

eotfpea  in  alcohol  and  aaa  oo  alide. 

DaotTlopliu  (pHttdoeoosm)  Ungli  CUL,  Sdnee  Get^p,  n.  m-,  WM,  M%  IM 

One  ootype  on  a&de. 

B4Mnd»  flWMd*  cm.,  Cw.  Ent.,  XXVm,  234,  UBS.    Brnwrnai  «■»>■  k 

ftloobol  f""1  one  on  riide. 

B4mBtakingUCUI.,Can.Qit.,XXVni,232,1806.    Oneeo^rpawdMA. 
BlpenU luUCJtU.,  Can.  Ent.,  XXVin,2ZS,  1896.    Bercnlo 

oaee  in  akohol  but  now  dried,  and  one  on  dide. 

T«ekardl*^OiiiarelUCiUI..&it.Nein, XVI,  63,1906.    Banadtp 

twig  nutriud  "  put  of  type." 

Pnlrtiurla  eodwreUl  Kino,  P>7che,  Yin,  417,  18SB.    Smrmwt  < 
leevee.  _____ 

PoMnarU  erhoml  King,  Can.  Ent.,  XXXm,  14S,  IMH.    BsvVB 
looae  and  on  twi^. 

PulTiiuris  tola  King  and  Cm.,  PHyefae,  VIU,  2M,  1808.     ~ 

FuMiurU  ttnilerl  King,  Can.  £kt.,  XXXII,  9B0,  1900.    SeMna  diy  «i^ 
mens  mariced  "  part  of  ori^nal  lot." 

PulTinAiU  Tinlferft   King,  MitU.  Bchwoi.  Ent.  Qm.,  X  481>   1MB-    ^W 
ootypee  on  ilide.    The  specific  name  on  the  tjrpe  labd  ia  enaneowdr  ^lallad  wimatk. 

PulTlnuia  ilmplez  King,  Mittl.  Scfawoi.  Ent.  Qee.,  X,  47^  IMS.     SannI 
ootypes.    The  typa  label  beats  the  generic  name  E^t^eoan^wn. 

Ceroplattes  c&ndela  Ckll.  and  King,  Entomologist,  XXXV,  113,  1902.     Two 
cotypea. 

Ceroplaates  echTottkTl  Ckll.,  Ent.  News,  XVI,  162,  1905.     Two  apecimeoa 
marked  "  part  ot  typt*." 

Eulec&nium  frazini  King,  Can.  Ent.,  XXXIV,  158,  1902.    Several  cotypea, 
looBe  anil  un  tni^ 

Eulecaniiim  guignardl  King,  Can.  Ent.,  XXXIIl,  334, 1901.    Several  cotypea. 

Eiilecanium  rogas  King,  Can.  Ent.,  XXXIIl,  336,  1901.    Several  cotypee. 

Lecamum  (Eulecanlum)  boferi   King,  Midi.  Schweii.,  Ent.  Gea.,  X,  478, 
1903.     Sevmil  colypes. 

Lecanium  (Eulecanium)  pulchrum  King,  Allg.  Zeita.  f.  Ent.  VIII,  410,  1903. 
Several  cotypps.     The  name  on  the  type  label  is  written  Eulecanium  piUchritbt. 

Lecanium  (Eulecanium)  kinfU  Ckll.,  Ann.  Mag.  Nat.  Hist.,  (7)  II,  322,  1898- 
Several  cotypes  on  twigs. 

Lecanium  (Eulecanium)  pallidlor  CkU.  and  King.  Psyche,  Vlll.  350,  1899. 
Two  eotypcs  on  twigs. 

Iiecanium  (Eulecanium)  rehi   King,  Jahrb.  Ilamb.  Wiss.  Anst.,  XVIII,    5. 
1900.     Scvpral  cotypea,  looae,  and  one  on  slide. 

Lecanitmi  (Eulecanium)  websteri   King.  Can.  Ent ,  XXXIIl,  106,   1901. 
Sever.ll  cotypes  on  twig  and  one  on  slide. 

Saiiael^a  nlgrella  King.  P»yclii'.  IX,  296,  1902.     Several  cotypes. 
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Chionaspifl  furfunui  var.  fulTUB  King,  Psyche,  VIII,  334,  1899.  Several 
cotypes  on  twigs. 

Chionaspifl  gleditsin  Sanders^  Ohio  Naturalist,  III,  413,  1903.  Several 
cotypes  on  twigs. 

Chionaspis  sylvatica  Sanders,  Ohio  Naturalist,  IV,  95,  1904.  Several  cotypes 
on  twig. 

Aspidiotus  conifaranun  var.  shastSB  Coleman,  Jour.  N.  Y.  Ent.  Soc.,  XI,  67, 
1903.    Several  cotypes  on  twigs. 

Aspidiotus  osbomi  NeweU  and  CkU.,  Rept.  Iowa  Acad.  Sci.,  V,  229,  1898. 
Several  cotypes  on  twig. 

Aspidiotus  piceus  Sanders,  Ohio  Naturalist,  IV,  96,  1904.  Several  cotypes 
on  twig. 

Aspidiotus  (CluTSOznphalus)  paulistus  Hempd,  Rev.  Mus.  Paul.,  IV,  504, 
1900.  Several  cotypes  on  leaf,  and  leaf  with  several  other  specimens  marked  "  part 
of  type." 

Aspidiotus  (Chrysoxnphalus)  kellog^ii  Kuana,  Proc.  Gal.  Acad.  Sci.,  (3)  III, 
71,  1902.     Several  cotypes  on  twig. 

Cjrrptophyllaspis  liquidambaris  Kolinsky,  Proc.  Ent.  Soc.  Wash.,  V,  149, 
1897.    Several  cotypes  on  leaf. 

Stictococcus  sjostadti  CkU..  Can.  Ent.,  XXXV,  64,  1903.  Two  specimens  on 
elide  marked  "  one  of  type  lot." 

Family  NoTONECTiDiE. 
Notonecta  raleighi  Bueno,  Can.  Ent.,  XXXIX,  225, 1907.    Two  types. 

Family  HENicocEPHALiDiE. 
Henicocephalus  »rius  Bergroth,  MS.    One  t3rpe. 

Family  REDUviiDiK. 

Piestolestes  lineatus  Bergroth,  MS.    One  type. 
Hermillus  edo  Bergroth,  MS.    One  type. 
Stenolsdmus  edwardsii  Bergroth,  MS.    Two  types. 

Family  NAUCORiDiE. 
Pelocoris  carolinensis  Bi^eno,  Can.  Ent.,  XXXIX,  227,  1907.    Two  types. 

Family  MrRno^G. 
Lygus  neovalesicus  Bergroth,  MS.    Two  types. 

Family  Lyqmidm. 

Emblethis  vicarius  Horvaih,  Ann.  Mus.  Nat.  Hist.  Hung.,  VI,  563,  1908. 
One  cotype. 


I  B«vre«,  liS.    On  tnw  ^KmOtjpbetam  km). 
VaaBf  pMwwJllMUC. 

GblorodbTM  CPmtMaaaft)  pKrimOII  HwmO,  Abb.  Hob.  Kal.  Hi*.  Hac 
VI,  S56,  10G8.    One  ootypa. 

FlBtvvorliaeatallitai  T'imZ)iiH«,BDn.AiB.UiM.Sat.HM..X3:^llO,IMl 
Odb  type. 

FUtjeorli  nifMoeiiB  Ym  Duatt,  BoIL  Am.  Hbb.  N«t.  BM,  300, 191,  tKL 
Ose  type.  ^^ 

r«Hllomrtia  stigmBtiu  Vm  Dimm,  BnlL  Am.  Uoi.  Nat.  BBat^  XZI,  m, 
10OS.    Onetjpe- 

PdBOlloiiutit«dwurdfl  rani)ufM,BuU.Am.Mti«.H«t.mrt,XX^ia8,lMew 
Two  tjpM> 

MMiMtlMiu  bmli  fan  Duum,  BolL  Am.  Hiu.  Nat.  WaL,  ZX^  aOOi  I90L 
Ob»  tjrpe. 

DlBtrotoi  pBlUdoi  Von  Duwe,  BuB.  Am.  Una.  Nat.  Sit.,  XXI,  301^  SML 
Two  typcB.  

Antastla  oUtb  Van  Dwee,  BuH  Am.  Mua.  Nat.  Hist.,  XX^  30^  190B.    OM 

OpbiM  remlnata  Von  Duw,  BuH  Am.  Uvm.  Nat.  Hht.,  XXE,  308^  1MB. 

Oae  type. 

OwtpUtoiM  eanwoU  Van  Diate,  BuD.  Am.  Mua.  NaL  BlaL,  XXI,  307,  IflOL 

One  type. 

CufpiooiiB  beutenmulleri   Von  Dutee,  BoIL  Am.  Htta.  Nat  Hiat.,  XXI,  301^ 

1905.    One  type. 

AndrisGUs  cinctua  Van  Duzee,  Bull.  Am.  Mus.  Nat.  Hiat.,  XXI,  213,  1905. 
One  type. 

Andiiacus  terminalia  Von  Duzee,  Bull.  Am,  Mus.  Nat.  Hist.,  XXI,  213.  1905. 
One  type. 

Stictocarenufl  BUbnifeacena  Von  Duzee,  Bull.  Am.  Mils.  Nat.  Hist.,  XXI, 
214,  1905.     One  type. 

Order  COLEOPTERA. 

Family  Cicindelid.e. 

OmUB  edwardali  CtoIcIi,  Trana.  Am.  Ent.  Soc,  V,  73,  1874.     Two  types. 
OmUB  aaquoiarmn  Cmtck,  Trans.  Am.  Ent.  Soc,  V,  73,  1874.     One  cotype. 

Family  Carabid.k. 

CychruB  rtduuB  var.  irregularia  Beut.,  Bull.  Am.  Mua,  Nat.  Hist,,  XIX,  513, 
1903.    Three  t>'pca. 

CychruB  raneicollla  Bcul.,  Bull.  Am.  Mus.  Nat.  Hist.,  XIX,  515,  1903.  Four- 
teen types. 

Nomaretua  debilla  var.  alplnua  Beut.,  Bull.  Am.  Mus.  Nat.  tliat-,  XIX,  512, 
1903.     Three  tvpes. 
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Trechus  caroling  Schceffer,  Bull.  Am.  Mus.  Nat.  Hist.,  XIV,  212,  1901.  One 
type. 

Platynus  trifoveolatus  Beid.,  Bull.  Am.  Mus.  Nat.  Hist.,  XIX,  516,  1903. 
One  type. 

Plat3mu8  gracilentus  BeiU.,  Bull.  Am.  Mus.  Nat.  Hist.,  XIX,  517,  1903. 
Sixteen  types. 

Family  PARNiOiG. 
Elmifl  columbien8i8  AngeU,  Ent.  News,  III,  84, 1892.    One  type,  two  cotypes. 

Family  Elaterid.c 
Corymbites  weidtii  AngeU,  Ent.  News,  III,  84, 1892.     One  type,  four  cotypes. 

Family  BupRSSTiDiE. 

Chrysobothris  edwardsii  Horn,  Trans.  Am.  Ent.  Soc,  XIII,  74,  1886.  One 
type. 

Chrysobothris  nixa  Horn,  Trans.  Am.  Ent.  Soc,  XIII,  98,  1886.    One  type. 

CluTSobothris  cyanella  Horn,  Trans.  Am.  Ent.  Soc,  XIII,  102,  1886.  One 
type,  two  cotypes. 

Family  Scarabaeid.g. 

Trox  gemmiilatus  Horn,  Trans.  Am.  Ent.  Soc,  V,  8,  1874.    Three  cotypes. 
Plusiotus  beyeri  Skinner,  Ent.  News,  XVI,  289,  1905.    One  cotype. 

Family  Cerambycid^. 

Molorchus  lonfficollis  Leconle,  Smith.  Miscell.  Coll.,  XI,  paper  264,  p.  193, 
1874.     One  type. 

Anthophilax  hoffmanii  Bent.,  Bull.  Am.  Mus.  Nat.  Hist.,  XIX,  518,  1903. 
Three  types. 

Megacriodes  (Batocera)  guttata  VoU.,  Tidj.  v.  Ent.,  XIV,  110,  1871.  One 
cotype. 

Family  Bruchid^. 

Bruchus  fab89  Riley,  Third  Ann.  Kept.  Ins.  Mo.,  52, 1871.  Two  types.  These 
specimens  bear  the  following  label  written  apparently  in  Rile3r's  hand,  ''  Bruchus 
fabfic  Riley,  original."  They  are  without  locality  label  or  other  data  saVfe  an  Osten- 
Sacken  collection  label.  The  species  was  described  from  many  specimens  and  we 
infer  that  these  came  from  the  original  lot  and  are  therefore  types. 

Family  MjsuyvDM, 

Epicauta  alastor  Skinner,  Ent.  News,  XV,  217, 1004.    Three  ootypes. 
Cantharis  pilsbrsri  Skinner,  Ent.  News,  XVII,  217, 1906.    One  ootjrpe. 
Colospasta  wenzeli  Skinner,  Ent.  News,  XV,  217,  1904.    Four  ootjrpet. 
Tegrodera  aloga  Skinner,  Ent.  News,  XIV,  168,  1903.    One  oo^rpe. 


a^  AklUin  AmtTiem  Vhmhm  ttf  BOO, 

Older  HYMBNOPTEBA. 
FMnlljr  CmatDM. 

JtrroBibMoU  poUte  Bau..  Cu.  Eat.,  Xm,  99,  U81.    One  typs  nt  uMt 

DiriVluate  {Mdmutilate  Aut.,  Tttaa.  Am.  Ebt.  Soe.,  XVI^  72,  UMl  1W« 
^rpM  of  adult. 

Gynlps  (Hotetpli)  qmrcm-inMaina  VoM  and  BOeg,  -Am.  Sat,  ^  tU, 
1809.    One  type  of  gall,  pinned. 

Ofoiff,  (Indrlons}  pattoni  Bom.,  Can.  Eat^  XtO,  9§,  1881.  Vtev  «»««( 
nU,  pinned. 

Ojnipi  (Andrioiu}  quaroni-iiMdullM  ii*hn.,  Tmu.  &it.  Soe.  Am.  XO, 
hoe.  p.  VIII,  ISSfi.    Serenl  oo^iMi  of  gtU,  piimed. 

Cynfp*  (Indrlona)  qtMrom-tonnoia  Bom.,  Prm.  Ent.  Soe.  Hdlfti,  m,  CFI^ 
1864.    Three  typei  of  gali,  inniwd. 

Gm^  (DrjoplumU)  pwnl*  £<»*.,  Can.  ikit.,  XIII,  107, 1881.  O^*  tn» 
of  gall,  jaanai. 

Holcwgda  lubeni  GiB.,  Ent.  Newg,  IV,  39, 189S.    One  tn*  tt  adult. 

BoleHpliiiunitle<d*fftII.,Ent.  News,  17,30,1883.    Onetypeofadok. 

Bdeaipla  tmrlpnuubta  GOI.,  Est.  News,  IV,  81,  ISOS.    One  type  at  aAdL 

Aenvll  undulate  CtQ.,  Ent.  Newa,  IV,  28, 1893.    One  type  al  ■dolt. 

jLUdrloni  ^uiiuwus  Boh.,  Trana.  Am.  Ent.  8oa.,  XXVI,  Sll,  10O&  Itov 
^pea  of  adult,  and  many  of  gall  on  twigs  and  bite  of  leavea,  {Hnned. 

Andrieui  Uagi  Baa*.,  Trana.  Am.  Ent.  Soe.,  XXVI,  Sl«,  1900.  Sb  trpm  ^ 
gall,  {Hnned. 

Andileus  pwdltor  Bat.,  Trana.  Am.  Ent.  Soo.,  XXVI,  318,  1900.  nna 
types  of  gall,  pinned. 

Andrlcus  texanus  Beut.,  Ent.  News,  XX,  248,  1909.  Four  typea  of  adult  and 
nine  of  gall,  pinned. 

Andrlcus  aclculatua  Bevl.,  Ent.  Newa,  XX,  247,  1909.  Five  types  of  adult 
and  one  of  gall,  pinned. 

Andrlcus  howertoid  B<m«.,  Trana.  Am.  Ent.  Soc-,  XVII,  82,  1890.  One  typa 
of  gall,  pinned. 

Andriciu  coronus  Beut.,  Bull.  Am.  Mua.  Nat.  Hist.,  XXIII,  464,  1907.  Four 
types  of  adult. 

AndriGua  wheeleri  Beut..  BuU.  Am.  Mus.  Nal.  Hist.,  XXIII,  464, 1907.  Tht«0 
typea  of  adult  and  two  o(  gall,  pinned. 

Andricua  daviai  Beut..  Bull.  Am.  Mus.  Nat.  Hist..  XXIH,  463.  1907.  Twelve 
types  of  adult  and  many  of  gall,  pinned. 

Callirhyctia  puatulatoldes  Baxi.,  Trans.  Am.  Ent.  Soc.,  XVII,  74, 1890.  Two 
types  of  fa\[.  The  specific  name  on  the  type  label  is  spelled  puttuloide*,  but  the 
specimens  sgrec  well  with  Basset's  description  of  the  species. 

AmphlboUps  melanocera  A^m.,  Trans.  Am.  Ent.  Soc,  Xll,  299,  1886. 
One  adult  bearing  note  "  cut  from  type  gall." 

AntistrophuB  rufus  GiU..  Bull.  111.  State  I^b.  Nat.  Hist.,  Ill,  185,  1890.  Six 
adults  bearing  note  "  cut  from  type  galls." 

Antiatrophua  leavenvorthi  Bass.,  Trans.  Am.  Ent.  Soc.  XXVI,  310,  1900. 
Seven  types  of  adult. 
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DiastrophUB  niger  Bass.,  Trans.  Am.  Ent.  Soc,  XXVI,  324,  1900.  One  type 
-of  adult  and  two  of  gall. 

DiastrophuB  zniniznus  Bom.,  Trans.  Am.  Ent.  Soc.  XXVI,  325,  1900.  One 
type  of  adult  and  one  of  gall. 

Synergiis  atripes  OiU.,  Trans.  Am.  Ent.  Soc,  XXIII,  96,  1896.  Two  types  of 
adult. 

Synergiis  incisuB  GUI,  Trans.  Am.  Ent.  Soc,  XXIII,  92,  1896.  Two  types  of 
adult. 

Synergus  punctata  Gill,,  Trans.  Am.  Ent.  Soc,  XXIII,  94,  1896.  Two  types 
of  adult. 

S3rnergii8  erinacei  GUl.y  Trans.  Am.  Ent.  Soc,  XXIII,  94,  1896.  Two  types 
of  adult. 

Aulas  cluTBothamni  Beut.,  Jour.  N.  Y.  Ent.  Soc,  XVI,  45,  1908.  Two  types 
of  adult  and  four  of  gall,  pinned. 

Rhodites  nodulosus  BeiU.,  Ent.  News,  XX,  247,  1909.  Five  types  of  adult 
and  nine  of  gall,  pinned. 

Rhodites  gracilis  Ashm.,  Proc  U.  S.  Nat.  Mus.,  XIX,  135,  1897.  One  type 
of  gall,  pinned. 

Rhodites  nebulosus  Bass.,  Trans.  Am.  Ent.  Soc,  XVII,  63,  1890.  One  type 
of  gall,  pinned. 

Rhodites  arefactus  Gill.,  Can.  Ent.,  XXVI,  157,  1894,  One  type  of  adult 
and  one  of  gall. 

Rhodites  globuloides  Beut.,  Bull.  Am.  Mus.  Nat.  Hist.,  XXIII,  638,  1897. 
Two  types  of  adult  and  many  of  gall  on  twigs,  unpinned. 

There  arc  a  number  of  other  gaUs  in  the  collection  labelled  as  types  with  museum 
type  labels  but  there  is  no  name  attached  to  show  what  they  are  types  of.  There 
are  also  "  types  "  of  a  few  other  species  the  descriptions  of  which  seem  never  to  have 
been  published.  These  manuscript  types  are  not  recorded  in  the  present  enumera- 
tion. 

Family  Evaniid^. 

Evania  urbana  Bradley,  Trans.  Am.  Ent.  Soc,  XXXIV,  141,  1908.  Two 
paratypes. 

Acanthineyania  ssepligeti  Bradley,  Trans.  Am.  Ent.  Soc,. XXXIV,  176, 1908. 
One  type.  This  species  was  described  under  the  above  generic  term  but  the  t3rpe 
label  bears  the  name  Megalyra.  The  unique  t>i>e,  also,  on  which  the  name  is  based 
is,  in  the  description,  said  to  be  in  the  collection  of  Cornell  University.  There  is  no 
"doubt,  however,  but  that  the  type  in  the  Museum  is  the  original  one. 

Family  Chalcidid-e. 

JEnasius  caruleus  Brues,  Bull.  Am.  Mus.  Nat.  Hist.,  XXVIII,  84,  1910. 
One  type. 

Anusioptera  aureocincta  Brues,  Bull.  Am.  Mus.  Nat.  Hist.,  XXVIII,  83t 
1910.     One  type. 

Pheidoloxenes  wheeleri  Ashmead,  Bull.  Am.  Mus.  Nat.  Hist.,  XXIII,  ^ 
Eleven  cotypes.     The  genus  Pheidoloxenes  is  diagnosed  by  Ashmead  in  Vo 
28,  of  the  Memoirs  of  the  Carnegie  Museum,  and  wheeleri  is  cited  as  type 
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specific  name  is  only  i^ven  standing  in  Wheeler's  paper  cm  'The  PolyuMir|iliifln  oC 
Ants'  (Bull.  Am.  Mus.  Nat.  Bist,,  XXIII,  17)  where  in  addition  to  an  ikiqiitfr 
description  a  figure  (pi.  ill,  f .  36)  of  the  qiecies  is  given.  The  ^leoiies  is  ctetfiASd  by 
Wheeler  to  Ashmead.^ 

Family  Proctotrttpidjb. 

Idris  quadrispinosus  Brue8,  Bull.  Am.  Mus.  Nat.  Hist.,  XXVUI,  80,  1910. 
One  type. 

Opisthacaathus  striativentrus  BrueB,  Bull.  Am.  Mus.  Nat.  CBat.,  XXVIH^ 
81,  1010.    Two  types- 

Drylnus  nigrellus  Brues,  Can.  Ent.,  XXXVI,  117,  1004.    Onetsnpe. 

Oiylabis  bifoyeolatus  Brues,  Can.  Ent.  XXXVI,  110,  1004.    One  tgrpe. 

Family  Plattqastbbidjb. 

Metanopedius  sicarius  Bruea,  Bull.  Am.  Mus.  Nat.  Hist.,  XXVIII,  79, 1910. 
DoUchotiTpes  hopldnsi  Crattford  and  Bradley,  Proc.  Ent.  Soc.  Waah.,  Xlltp 
124,  1011.    Two  paratypes. 

Family  SpHSOiDiB. 

MImesa  myersiana  Rohwer,  Ent.  News,  XX,  324, 1000.    Two  eotypes. 
Xuoerceris  angulata  Rohwer,  Bull.  Am.  Mus.  Nat.  Hist.,  XXXI,  326,  1912. 
One  type. 

Steniolia  sulphurea  Fox,  Jour.  N.  Y.  Ent.  Soc.,  IX,  84, 1001.    Two  types. 
Bembez  beutenmulleri  Fox,  Jour.  N.  Y.  Ent.  Soc.,  IX,  83, 1001.    Four  types. 

Family  ApiDiE. 

Halictus  synthyridis  CklL,  BuU.  Am.  Mus.  Nat.  Hist.,  XXII,  427,  1906- 
Two  types. 

Halictus  scrophularisd  CklL,  Bull.  Am.  Mus.  Nat.  Hist.,  XXII,  428,  1906. 
One  cotype. 

Parasphecodes  tilachiformis  Ckll.,  Bull.  Am.  Mus.  Nat.  Hist.,  XXIII,  234, 
1907.    One  type. 

Andrena  cyanophila  Ckll.,  Bull.  Am.  Mus.  Nat.  Hist.,  XXII,  431,  1906. 
One  cotjT>e. 

Andrena  vicina  argentiniso  Ckll.,  Bull.  Am.  Mus.  Nat.  Hist.,  XXII,  432,  1906. 
One  cot>'pe. 

Andl-ena  micranthophila  Ckll,  Bull.  Am.  Mus.  Nat.  Hist.,  XXII,  432,  1906. 
One  cotype. 

Andrena  nincinata  Ckll,  Bull.  Am.  Mus.  Nat.  Hist.,  XXII,  434,  1906.  One 
cotype. 

Andrena  lewisii  Ckll.,  Bull.  Am.  Mus.  Nat.  Hist.,  XXII,  435,  1906.  One 
cotype. 

Andrena  synthyridis  Ckll,  Bull.  Am.  Mus.  Nat.  Hist.,  XXII,  436,  1906. 
One  cotype. 


»I  am  indebted  to  Dr.  "NVheeler  for  calling  my  attention  to  the  reference  in  his  paper. 
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Andrena  lappul»  CkU.,  Bull.  Am.  Mus.  Nat.  Hist.,  XXII,  437,  1906.  One 
cotj'pe. 

Andrena  winkleyi  Viereck,  Ent.  News,  XVIII,  283,  1907.    Two  paratypes. 

Andrena  braccata  Viereck,  Ent.  News,  XVIII,  284,  1907.    Two  paratypes. 

Andrena  weed!  Viereck,  Ent.  News,  XVIII,  284,  1907.    One  paratype. 

Andrena  mustelicolor  huardi  Viereck,  MS.    One  paratype. 

Andrena  cheyenneonun  Viereck,  MS.    One  type. 

Andrena  idahonun  Viereck,  MS.    One  t3i>e. 

Andrena  beutenmulleri  Viereck,  MS.    One  type. 

Andrena  edwardsii  Viereck,  MS.    Three  types. 

Andrena  huntingtoni  Viereck,  MS.    One  paratype. 

Andrena  alleghenyensis  Viereck,  MS.    One  paratype. 

Nomia  amboinenBiB  Ckll.,  Bull.  Am.  Mus.  Nat.  Hist.,  XXIII,  234,  1907. 
One  type. 

PerdiU  floriaBantella  Ckll.,  Bull.  Am.  Mus.  Nat.  Hist.,  XXII,  440, 1906.  One 
cotype. 

PerdiU  tortifolisB  CkU.,  Bull.  Am.  Mus.  Nat.  Hist.,  XXII,  440,  1906.  One 
cotj'pe. 

Perdita  wilmatt»  Ckll,  Bull.  Am.  Mus.  Nat.  Hist.,  XXII,  441,  1906.  Two 
cotypes. 

Nomada  rohweri  CkU.,  Bull.  Am.  Mus.  Nat.  Hist.,  XXII,  438,  1906.  One 
cotype. 

Crocisamacleasri  Ckll.,  Bull.  Am.  Mus.  Nat.  Hist.,  XXIII,  232, 1907.    One  type. 

Melissodes  hsrmenozidifl  Ckll.,  Bull.  Am.  Mus.  Nat.  Hist.,  XXII,  443,  1906. 
One  cotype. 

Anthophora  wallacei  Ckll.,  Bull.  Am.  Mus.  Nat.  Hist.,  XXIII,  226,  1907. 
One  type. 

Colletes  polemonii  Ckll.,  Bull.  Am.  Mus.  Nat.  Hist.,  XXII,  425,  1906.  One 
cotype. 

Titusella  pronitens  Ckll.,  Bull.  Am.  Mus.  Nat.  Hist.,  XXII,  446,  1906.  One 
cotvpe. 

MegachUe  giii»  CkU.,  BuU.  Am.  Mus.  Nat.  Hist.,  XXII,  452,  1906.  One 
cotype. 

Megachile  wootoni  rohweri  CkU.,  Bull.  Am.  Mus.  Nat.  Hist.,  XXII,  453, 

1906.  One  cot3rpe. 

Megachile  macleayi  CkU.,  Bull.  Am.  Mus.  Nat.  Hist.,  XXIII,  222,  1907. 
One  tjrpe. 

Megachile  beutenmulleri  CkU.,  Bull.  Am.  Mus.  Nat.  Hist.,  XXIII,  222, 1907. 
One  type. 

Megachile  henrici  CkU.,  Bull.  Am.  Mus.  Nat.  Hist.,  XXIII,  223,  1907.  One 
type. 

Megachile  maculariformiB  CkU.,  Bull.  Am.  Mus.  Nat.  Hist.,  XXIII,  223, 

1907.  One  type. 

Megachile  devadaUa  CkU.,  BuU.  Am.  Mus.  Nat.  Hist.,  XXIII,  224,  1907. 
One  type. 

Megachile  doleschaUi  CkU.,  BuU.  Am.  Mus.  Nat.  Hist.,  XXIU,  224,  1907. 
One  type. 

Megachile  dampieri  CkU.,  BuU.  Am.  Mus.  Nat.  Hist.,  XXIII,  226,  1907. 
One  type. 
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Ownto  efmnmm^timm  CUL,  BolL  Am.  If q«.  Nat  git^  XXIl^  4i8»  I90S.  Om 
0ml*  dikrops  OU.  and  TOv^  Bufl.  Am.  Mob.  Nat.  Hii^  448^  iMt.  Om 
Omia  wfaMtori  CUI.,  BtdL  Am.  If  i».  Nat.  HHt,  XXI^  44»,  1906.    Om 

Oimlft  floriwaatfaioia  CUl.,  BoIL  Am.  Ifns.  Nat.  Hkl.,  XXII,  400.  IIOSl 

Ona  cotyp6. 

OnnU  allKilataralla  C^kS.,  BolL  Am.  Miia.  Nat.  Hxt,  XXn,  46%  19^    Om 

Oimla  pentrtamonia  CkU,,  BoB.  Am.  Mas.  Nat.  Hiat.,  XXIl,  451,  IflOft. 
Ooa  cotypa. 

Oamia  ffliamm  CUZ.,  Bull  Am.  Mtu.  Nat.  ffist.,  XXn»  461,  1906.    Om 
aotype. 

luiycloaaa  adwardali  CkU.,  BuIL  Am.  Mtu.  Nat.  Hist.,  290, 1907.    Oim  Igrpa. 

luiydoaaa  foadat^Ua  Cidl.,  BnlL  Am.  Mua.  Nat.  Hiat.,  XXm,  280^  tUff. 
Que  tjrpe. 

Qonioeollataa  mcmua  Cidl.,  Bull.  Am.  Mua.  Nat.  But.,  XXm,  291,  1907. 
One  type. 

Xjloeopa  ehioDOtlioras  CkU.,  BuIL  Am.  Mua.  Nat.  BmL,  XXm,  22%  1907. 
One  type. 

Xjloeopa  mohnlkai  CkU.,  BuIL  Am.  Mua.  Nat.  EBst.,  XXIU,  22%  1907. 
One  type. 

Boonbua  foroenaia  quattriooto  Knnuae,  Intern.  Ent.  Zeitaolir.,  U,  133, 19Q6L 
One  type. 

Bombus  pratorum  aureus  Krautse^  Intern.  Ent.  Zeitschr.,  II,  133,  1908. 
One  type. 

Bombus  terrestris  dettoi   Krausae,  Intern.  Ent.  Zeitschr.,  II,  132,   1906. 
One  type. 

Bombus  terrestris  limbara  Krauase,  Ent.  WochenbL,  XXV,  78,  1908.     One 
type. 

Bombus  terrestris  gallur»  Krausae,  Ent.  WochenbL,  XXV,  78,  1908.     One- 
type. 

Bombus  terrestris  duplex  Krausse,  Soc.  Ent.,  Zurich,  XXIU,  186,  1909. 
One  type. 

Bombus  terestris  ruber  Krausae^  Soc.  Ent.,  Zurich,  XXIII,  185,  1909.    One 
type. 

Bombus  terrestris  simplex  Krausse^  Soc.  Ent.,  Zurich,  XXIII,  186,  1909. 
One  type. 

Bombus  terrestris  tener  Krauasef  Soc.  Ent.,  Zurich,  XXIII,  186,  1909.    One 
type. 

Bombus  lapponicus  pulchrior  Krauase,  Ent.  WochenbL,  XXV,  76,  1906. 
One  type. 

Bombus  hortorum  arborensis  Krausse,  Intern.  Ent.  Zeitschr.,  II,  139,  1906. 
One  type. 

Bombus  hortorum  wolffl   Krauase,  Ent.  WochenbL,  XXV,  94,  1908.     One 
type. 
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Boznbus  hortoruxn  ichnusn  Krausse,  Ent.  Wochenbl.,  XXV,  174,  1908. 
One  type. 

BombUB  hortoruxn  hnckeli  Krausse,  Ent.  Wochenbl.,  XXV,  174,  1908. 
One  type. 

BoxnbuB  hortoruxn  fertoni  Krausstf  Soc.  Ent.,  Zurich,  XXIV,  86,  1909.    One 

type. 

BoxnbuB  hortoruxn  eleonora  Krausse^  Intern.  Ent.  Zeitschr.,  Ill,  15,  1909. 

One  type. 

Order  DIPTERA. 

Family  Tipulid-«:. 

Atarba  puella  WiU.,  Trans.  Ent.  Soc.  Lond.,  288,  1896.  Three  types,  two  in 
very  poor  condition. 

Teucholabifl  axmulata  WiU.,  Trans.  Ent.  Soc.  Lond.,  290,  1896.    Two  types. 
Moxigoxxia  xxianca  WiU.,  Trans.  Ent.  Soc.  Lond.,  293,  1896.    One  type. 
Eriocera  austara  Doane,  Jour.  N.  Y.  Ent.  Soc,  VIII,  192, 1900.    One  type. 
Eriocera  fasciata  WiU.,  Biol.  Centr.-Am.,  Dipt.  I,  226,  1900.    One  cotype. 
Tipula  sulphurea  Doane,  Jour.  N.  Y.  Ent.  Soc.,  IX,  99, 1901.    One  type. 
Tipula  carixiata  Doane,  Jour.  N.  Y.  Ent.  Soc.,  IX,  103,  1901.    Two  types. 
Tipula  retusa  Doane,  Jour.  N.  Y.  Ent.  Soc,  IX,  109,  1901.    One  type. 
Tipula  acuta  Doane,  Jour.  N.  Y.  Ent.  Soc,  IX,  116,  1901.    One  t3rpe. 

Family  PsTCHODiDiE. 
Pericoxna  albitarslB  Will.,  Trans.  Ent.  Soc.  Lond.,  284,  1896.    Two  types. 

Family  CHiRONOMiDiB. 

Ceratopogon  flavus  Will.,  Trans.  Ent.  Soc.  Lond.,  280,  1896.    Three  types. 
ChironoxnuB  anoxiyxnoui  WiU.,  Trans.  Ent.  Soc  Lond.,  274, 1896.    One  type. 
Chironoxnus  longimanus  WUl.,  Trans.  Ent.  Soc  Lond.,  274, 1896.    One  type. 

Family  CuLiciD.fi. 

Culez  sylvicola  Gross.,  Can.  Ent.,  XXXVIII,  27, 1906.    Three  ootypes. 
Culez  pretans  Gross.,  Ent.  News,  XV,  332,  1904.    One  cot3rpe. 
AedM  pertixiaxui  Will.,  Trans.  Ent.  Soc.  Lond.,  271,  1896.    Two  types. 
Hnxnagogui  splendaxiB  WiU.,  Trans.  Ent.  Soc  Lond.,  272,  1896.    Two  types. 

Family  Mycetophilidjb. 

Platyura  genualis  Johan.,  Bull.  172,  Maine  Agri.  Exper.  Sta.,  262, 1910.  Three 
cot3rpes. 

Hacrocera  concixma  Will.,  Trans.  Ent.  Soc.  Lond.,  265, 1896.    Two  ^ypeB. 

Sciophila  glabana  var.  gerxnana  Johan.,  Bull.  180,  Maine  Agri.  Expat.  Bttki, 
137,  1910.    Two  cotypes. 

Sciophila  nugaz  Johan.,  Bull.  180,  Maine  Agri.  Exper.  Sta.,  IdT,  1910.  0am 
ootype. 


Pdtld^ptftolwdleiitJahm.,  Bull.  180,  Hum  AffLEiVar.SI^Ur.lMlb   OH 

MwBiivlwrU  indaltmi  Joton.,  BnH  180,  Usine  Agri  Bxpor.  8l»,  U^  ML 
One  ootype. 

MyoomjtoUttoMliiTir.twqiMiiiJotoi.,  Baa.iao,Mrin»Agri.ll^M  Hh, 
m,  1910.    Thrae  ootjrpu. 

KroomyUb  taniUiu  /ohm.,  fiuB.  180,  Muns  Agri.  Expar.  Ste,  177,  mt. 
Fhw  oo^pes. 

M^lwillTte  flgnw  JtAan.,  BuU.  180,  Mninfl  Agri.  E:q»ar.  St*.,  180^  XKOl    Om 

MrBomjU  nngfttoiU  Johan.,  BulL  18(^  Mtine  Agri.  Bipw.  Bt».,  Ul»  IMl 
Om  ootype. 

UgvomgiA  iMum  /ote».,  BuU.  180,  Mwie  A«i.  Espar.  Ste.,  WB,  IMt 
One  ootype. 

H^roomrU  nonm  -nt.  ohlnaUn  JtAm.,  BnH  ISO,  Hafaia  Asii-  Sv"^ 
■8t&.,  186,  1910.    One  type. 

Onorlst*  nuon  Julian.,  BuU.  196,  Maine  Agri.  Expv.  SU^  VfT,  1911-  -Om 

Bolatink  meUnchollo*  /oAon.,  BuU.  190,  Maine  Agri.  Biper.  St*.*  371,  mi. 

One  ootype. 

Bifletliu  gTMillt  Jolum.,  BuU.  100,  Midne  Agri.  Expa.  8t».,  371.  lOlL     Warn 


BoUtlnn  notMoeu  /oAon.,  BuU.  190,  Mune  Agri.  EijMr.  Sta.,  373,  Wl. 
Ctee  ootype. 

BoletliudslloftUJohin.,  BuU.  196,  MaineAgri.Exper.Sta.,  270,  1011.  Oh 
type. 

Boletiim  nacta  Johan.,  BuU.  196,  Maine  Agri.  Exper.  Sta.,  277,  1911.  Thtee 
COtypea. 

Lelaplebela  JoAon.,  Bull.  196,  Maine  Agri.  Exper.  Sta.,  285, 1911.    One  ootype. 

Lelft  drru  Johan.,  Bull.  196,  Maine  Agri.  Exper.  Sta.,  287, 1911.     One  type. 

Neoglaphyroptera  (Lel&)  nitens  WiU.,  Trans.  Ent.  Soc.  Lond.,  259,  1890. 
One  type. 

CoeloBia  gracilis  Jo/tan.,  BuU.  190,  Mmoc  Agri.  Exper.  Sta.,  294,  1911.  One 
cotype. 

Coeloala  lepida  Johan.,  BuU.  196,  M^e  Agri.  Exper.  Sta.,  294,  1911.  One 
type. 

Coeloiia  modeata  Johan.,  BuU.  196,  Mune  Agri.  Exper.  Sta.,  294,  1911.  One 
cotype. 

RbymoBia  imitator  Johan.,  BuU.  196,  Maine  Agri.  Exper.  Sta.,  312,  1911. 
One  cotype. 

Rhjitnosia  akeleylJohan  ,  BuU.  196,  Maine  Agri.  Exper.  Sta.,  312, 1011.  Oim 
type. 

Allodia  falcaU  Johan.,  Bull.  196,  Mmne  Agri.  Exper.  Sta.,  317,  1911.  FSve 
cotypes. 

Allodia  deUta  Johan.,  BuU.  196,  Mune  Agri.  Exper.  Sta.,  320,  1911.  Dim 
cotype. 

beohU  perapicua  Johan..  BuU.  200,  Maine  Agri.  Exper.  Sta.,  67,  1912.  On* 
ootype. 
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Szachia  quadrata  Johan.,  Bull.  200,  Maine  Agri.  Exper.  Sta.,  69,  1912.    Four 
cotypes. 

Szechia  nugatoria  Johan.,  Bull.  200,  Maine  Agri.  Exper.  Sta.,  70,  1912.    One 
cotype. 

Exechia  palmata  Johan.y  Bull.  200,  Maine  Agri.  Exper.  Sta.,  71,  1912.    Two 
cotypes. 

Exechia  auxiliaria  Johan.,  Bull.  200,  Maine  Agri.  Exper.  Sta.,  71,  1912.    Two 
cotypes. 

Exechia  bella  Johan.,  Bull.  200,  Maine  Agri.  Exper.  Sta.,  72,  1912.    Two 
cotypes. 

Exechia  capillata  Johan.,  Bull.  200,  Maine  Agri.  Exper.  Sta.,  73,  1912.    Thiee 
cotypes. 

Exechia  obedienB  Johan.,  Bull.  200,  Maine  Agri.  Exper.  Sta.,  73,  1912.    One 
cotype. 

Exechia  attrita  Johan.,  Bull.  200,  Maine  Agri.  Exper.  Sta.,  73,  1912.    Three 
cotypes. 

Exechia  casta  Johan.,  Bull.  200,  Maine  Agri.  Exper.  Sta.,  74,  1912.     Nine 
cotypes. 

Mycothera  mitis  Johan.,  Bull.  200,  Maine  Agri.  Exper.  Sta.,  82,  1912.    One 
type. 

Mycothera  fenestrata  var.  prsonubila  Johan.,  Bull.  200,  Maine  Agri.  Exper. 
Sta.,  83,  1912.    Two  cotypes. 

Mycetophila  perita  Johan.,  Bull.  200,  Maine  Agri.  Exper.  Sta.,  90,  1912. 
One  cotype. 

Mycetophila  anomala  Johan.,  Bull.  200,  Maine  Agri.  Exper.  Sta.,  96, 1912. 
Three  cotypes. 

Mycetophila  foecunda  Johan.,  Bull.  200,  Maine  Agri.  Exper.  Sta.,  99,  1912 
One  cotype. 

Mycetophila  imitator  Johan:,  Bull.  200,  Maine  Agri.  Exper.  Sta.,  99,  1912. 
One  cotype. 

Mycetophila  lenta  Johan.,  Bull.  200,  Maine  Agri.  Exper.  Sta.,  102,  1912. 
One  cotype. 

Mycetophila  endura  Johan.,  Bull.  200,  Maine  Agri.  Exper.  Sta.,  103,  1912. 
One  cotype. 

Mycetophila  dolosa  Will,  Trans.  Ent.  Soc.  Lond.,  264,  1896.    Two  types. 

Sciara  concinna  Will.,  Trans.  Ent.  Soc.  Lond.,  266,  1896.    Four  types. 

Sciara  germaaa  Will.,  Trans.  Ent.  Soc.  Lond.,  266,  1896.    Two  types. 

Sciara  debilis  Will.,  Trans.  Ent.  Soc.  Lond.,  266, 1896.    One  type. 

Sciara  zygoneura  WUl.,  Trans.  Ent.  Soc.  Lond.,  267, 1896.    Two  types. 

Family  CECiDOMYiDiE. 

Lasioptera  tumifica  Beut.,  Bull.  Am.  Mus.  Nat.  Hist.,  XXIII,  394,  1907. 
Thirty-one  types  of  adult  and  four  of  gall,  pinned. 

Lasioptera  comicola  Beut.,  Bull.  Am.  Mus.  Nat.  Hist.,  XXIII,  394,  1907. 
Sixteen  t>'pcs  of  adult  and  four  of  gall,  pinned.    Thirteen  twigs  with  gallsi  unpinned. 

Lasioptera  asterifolisB  Beut.,  Bull.  Am.  Mus.  Nat.  Hist.,  XXIII,  Bdi^  1907. 
Ten  types  of  adult.     AcerifoluB  instead  of  asterifolice  \a  written  on  the  tjrpe  labtL 

Lasioptera  nodulosa  Beut,,  Bull.  Am.  Mus.  Nat.  Hist.,  XXIII,  d97| 
Nine  types  of  adult  and  four  of  gall,  pinned.    Twenty  twigs  with  galls,  impin 


Bife  Sn^  Bitf.  Am.  Uk.  Hm.  KM,  XZm,  MT,  IMT. 

I  Am.  um.  am.  m^jaan,ta8,mii. 

ativmtrpaJmMt^dtm»alt>M,smmt. 

CteMoayte  iwOirlila  Bcai,  BaU.  Am. Mm.  Nat.  Kil, XZH^  3881  UV- 

flb  ^pw  of  •dak.  nd  «|bt  «f  gri^  piMad. 

CHldamyto  AiliqEiMpiB  Aa^  BA  Am.  Mm  Hat.  EDifc,  XXn^  «aik  IMT. 

Oaetypet/JL 

CMldonqrfa  tctdobIs  Bnrf..  BnlL  .Am.  Hk.  Nat.  HvL,  XXllI,  380,  IMRT. 

Four  t}7je  KaU>,  fiiani^'j.  and  oibets  uo^KDoed  are  labelled  with  this  name;  six  other 
gall*  Iff  apparerilly  the  fam«  frpeci«a  are  labelled  aa  U'pes  of  "  Ltmoplera  "  remonw 
and  with  thf»i:  are  asax-iated  three  "  Itpee  "  of  adulta.  The  q^edea  was  desmbed 
from  th<;  Ian  a  and  gall  iitily,  so  whether  these  latter  "  types  "  prove  to  be  tbe  same 
specien  or  not  ihc  ajlultil  at  least  cannot  be  tj'pee. 

CecidomyU  meibomin  Beut.,  Bull  Am.  Mus  Nat.  Hut.,  XXIII,  390,  1907. 
Ten  gallx  pinncil,  aoil  rtumtrciua  others  unpinned,  are  labelled  types;  in  sddjtioll 
thirty- nine  ailiiltH  under  the  label  "  HoTmomt/ia  "  mahomia  are  marked  as  typei. 
Tlie  is]n:i-\f»  wax  described  from  the  larva  and  fcatl  alone,  and  whether  these  adults 
were  bre<l  from  the  tiTie  gulls  or  not  they  cannot  stand  aa  types  in  the  ordinary 
■enxe  of  the  word. 

Cecidomyia  puttuloideB  Btut..  Bull.  Am.  Mus.  Xat.  Hist.,  XXIII,  390,  1907. 
Snverul  lyp<-  Uiills  on  fru(;inentB  of  leaves,  pinned. 

Cecidomyia  ramusculft  Beut.,  Bull.  Am.  Mus.  N'at.  Hist.,  XXIII,  392,  1907. 
ICIcvcn  typcH  cjf  k"I1,  pinned. 

Cecidomyia  lyiimachla  Bcut.,  Can.  Ent.,  XXXIX,  305,  1907.  Nineteea 
typi'9  of  fulult  and  seven  of  gall. 

Cacidomyla  verbeiUB  lient.,  Can.  Ent.  XXXIX,  306,  1907.  Six  typM  of 
adult,  iiiii'  of  Ktdl.  pinnnl,  luid  six  twigs  with  type  galls. 

Cecidomyia  melbomiifoli»  Beut.,  Can.  Ent.,  XXXIX,  306,  1007.  Fire 
ty[>vii  of  adidt  aixl  five  of  gall,  pinned. 


1912.]  Oroisheck,  Typea  of  Insects  in  Amer.  Mus.  Mai.  History,  371 

Cecidomsria  msrrica  Beut.,  Can.  Ent.,  XXXIX,  306,  1907.  Thirty  types  of 
adult  and  thirteen  of  gall,  pinned. 

Cecidomsria  semenivora  Beut.,  Bull.  Am.  Mus.  Nat.  Hist.,  XXIII,  390,  1907. 
Eighteen  types  of  adult. 

DiploBiB  (Cecidomyia)  paitheniicola  Ckll.,  Entomologist,  XXXIII,  201, 1900. 
Several  galls  on  a  card  labelled  "  part  of  type  lot." 

In  addition  to  the  types  of  CecidomyidaB  listed  above  there  are  in  the  collection 
a  few  other  specimens  labelled  "  types,"  but  of  what  they  are  types  there  is  no  in- 
dication. 

Familv  BiBiONiDiB. 

Plecia  quadrivittata  Will.,  Biol.  Centr.-Am.,  Dipt.  I,  222, 1900.    Two  cotypes. 
Bibiodes  astiva  Melandery  MS.    Two  types. 
Bibiodes  feznorata  Melander,  MS.    One  type. 

Family  Stratiomyid.b. 

Hermetia  ceriogaster  Will.,  Trans.  Am.  Ent.  Soc,  XV,  246, 1888.    One  type. 

AnalcoceruB  hortulanus  Will,  Biol.  Centr.-Am.,  Dipt.  I,  238,  1900.  One 
cotype. 

Pt6Cticu8  concinnuB  WiU.,  Biol.  Centr.-Am.,  Dipt.  I,  238,  1900.  Three 
cotypes. 

Merosargiis  spatulatus  WUL,  Biol.  Centr.-Am.,  Dipt.  I,  234,  1900.  Eight 
cotypes. 

Merosargiis  gracilis  Will.,  Trans.  Am.  Ent.  Soc,  XV,  249,  1888.    One  type. 

Merosargtui  concinnatus  Will.,  Biol.  Centr.-Am.,  Dipt.  I,  235,  1900.  One 
cotype. 

Chrysonotus  analis  Will.,  Trans.  Am.  Ent.  Soc,  XV,  251,  1888.    One  type. 

ChordonoU  nigra  WUL,  Trans.  Am.  Ent.  Soc,  XV;  255,  1888.    One  type. 

Cyphomyia  lasiophthalma  Will.,  Biol.  Centr.  Am.,  Dipt.  I,  244,  1900. 

Myxosargtui  braueri  Will.,  Trans.  Am.  Ent.  Soc,  XV,  254,  1888.  Three  types 
from  "  Corumba,  Brazil."  Williston  in  his  description  of  the  species  says  the  types 
came  from  Chapada.  I  have  no  doubt  he  intended  to  write  Corumba  as  the  speci- 
mens labelled  type  are  obviously  the  ones  from  which  he  drew  up  the  description. 

Euryneura  elegans  WiU.,  Trans.  Am.  Ent.  Soc,  XV,  252,  1888.    One  type. 

Nemoteliis  wheeleri  Melander,  Psyche,  IV,  182,  1903.    One  cotype. 

Nemotelus  bellulus  Melander,  Psyche,  IV,  183,  1903.    One  cotype. 

Nemotelus  trinotatus  Melander,  Psyche,  IV,  180,  1903.    Two  cotypes. 

Nemotelus  bruesi  Melander,  Psyche,  IV,  179,  1903.    Two  cotypes. 

Dicranophora  astuta  Will,  Trans.  Am.  Ent.  Soc,  XV.  250, 1888.    Two  types. 

Dicranophora  afflnis  WiU.,  Trans.  Am.  Ent.  Soc,  XV,  251,  1888.    One  type. 

Promerisana  cylindricomis  WiU.,  Trans.  Am.  Ent.  Soc,  XV,  253,  1888.  One 
type. 

Family  Tabanid^. 

Pangonia  fllipalpis  WUl.,  Kans.  Univ.  Quart.,  Ill,  190, 1895.  Two  types. 

Pangonia  arcuata  Will,  Kans.  Univ.  Quart.,  Ill,  190,  1895.  Two  types. 

Pangonia  buUata  WUl,  Kans.  Univ.  Quart.,  Ill,  191, 1895.  One  type. 

Pangonia  pavida  WUl,  Biol.  Centr.-Am.,  Dipt.  1, 253, 1901.  Eight  eotgrpi 


TRbuna  pomllaidw  W 

Mbanni  banMgocas  n 

TMImmi  plwim  Bine,  <  ^^ 

TUmhum mlmMenlw  Hint, Ouo Nat, ym, 22^  1907.    Twolgrpm. 

TUnatu loognlHiiIni  Smw, CHiio NaL,  Vm, 236, 1907.    Tlnae^rpaii 

&dnMp«rTDi1FtB.,Eaiia.lTiiiT.QaHL,III,lII%18BB.    INtotypM. 

Amity  l^ruBM. 

IHilyria  aUiieUi  Wa..  Kmbm.  Umv.  Qnait,  m,  aSS,  ISWt.    Vaar  (gves- 
ChryiopIU pMmU Fift, BioL Ccnlr.-Am., r^rt., I, asi,  1901.    yJnar—tfpM. 

Familr  CtwriDM. 

PtorodontU  mlMlU  Oaicn  Soofcni,  Bull  U.  8.  Geo 
(Hftyden),  lU,  277,  ISn.  Mr.Befltenmnlbriiihisliatar 
to  llie  numbtf  of  ^pe>  in  the  oidlection  a^Bi "  Two  ^widiii 
in  the  coUection  an  labelled  itepeMvefy  "  OngtHi "  ai 
tlie fonoer  is  mariced  "ootype";  the  lattar  haa  itothiiig o 
t]i>e.  The  spedes  was  described  fnm  a  dn^  apedauD 
cotyfe  is  really  a  type  while  the  aecond  examite  ii  nothing 

Opaebliu  agslenA  Mdander,  Ent.  News,  Xin,  ISO,  1903.    Two  typea. 

Family  BoiiBVLiiDfi. 

Ezoprosopa  sackenl  Will.,  Biol.  Centr.-Am.,  Dipt.  1,  271,  1901.     One  cotype. 
EzoproBopa  breviroitrta  WiU.,  Biol.  Ceotr.-Am.,  Dipt-  I,  272,   igoi.     OtM 

CO  type. 

Anthrax  edwardsii  Co^)..  Jour.  N.  Y.  Ent.  Soc.,  II,  102,  18M.    Four  types. 

Anthrax  dlana  Will.,  Bio].  Ccntr.-Am.,  Dipt.  I,  280,  1901.     Two  cotypes. 

Anthrax  orbitalis  Will.,  Biol.  Centr.-Am.,  Dipt.  I,  281,  1901.     Four  ootypea. 

Anthrax  nigroflmbriaU  WUi,  Biol.  Centr.-Am.,  Dipt.  I,  282,  1001.  One 
cotype. 

Anthrax  marla  Wilt.,  Biol.  Centr.-Am.,  Dipt.  I,  283,  1901.    Four  cotypea. 

Stonyx  (Anthrax)  leUa  Will.,  Biol.  Centr.-Am.,  Dipt.  1, 274, 1901.    One  cotype. 

Pantarbes  caplto  Osten  Sack-en,  BuU.  U.  S.  Geol.  and  Geosr.  Sunr.  Terr.  (Hay- 
den),  III,  2.W,  1877,     One  colype. 

BombyliuB  cUo  Will.,  Biol.  Centr.-Am.,  Dipt.  I,  2S5,  1901.     Two  cotype». 

BombyliuB  lo  lfi«.,  Hiot.  Centr.-Am..  Dipt.  J,  285.  1901.     Four  coty pen. 

Bombyllus  dolorosus  Will.,  Biol.  Ccntr.-Am,,  Dip).  I,  286,  1901.  Tliree 
cotypce. 

Oncodocera  analis  Will.,  Biol.  Ccntr.-Am.,  Dipt.  1,  283,  1901.    Five  cotypea. 

Fhthiria  dolorosa  Will.,  Biol.  Centr.-Am.,  Dipt.  I,  290,  1901.    One  cotype. 
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.  Phthiria  sororia  WiU.y  Biol.  Centr.-Am.,  Dipt.  1, 291,  1901.    Three  cotypes. 
Eclimus  fascipennis  WiU.^  Biol.  Centr.-Am.,  Dipt.  I,  1901.    One  cotype. 
Epibates  xnuricatus  Osten  Sacken,  Bull.  I).  S.  Geol.  and  Geogr.  Surv.  Terr. 
(Hayden),  III,  272,  1877.    Two  cotypes. 

Family  Mydaid^. 

Mydas  cingulatus  Will.,  Trans.  Kans.  Acad.  Sci.,  XV,  57,  1895.  Though  our 
single  specimen  was  labelled  "  type  "  by  Williston  himself  it  is  probably  not  a  type. 
The  species  was  described  from  "  Rio  Paraguay  below  Concepsion  ";  our  specimen 
bears  the  locisility  label  "  Chapada." 

Mydas  clarifumls  Will.,  Trans.  Kans.  Acad.  Sci.,  XV,  56,  1895.    One  Type. 

Family  Asilid^. 

Leptogaster  triungulaU  WUL,  Biol.  Centr.-Am.,  Dipt.  I,  299,  1901.  One 
cot5rpe. 

Leptogaster  concinnata  WUl.,  Biol.  Centr.-Am.,  Dipt.  I,  300,  1901.  One 
cotype. 

Leptogaster  crocea  Will.,  Biol.  Centr.-Am.,  Dipt.  I,  300,  1901.    Four  cotypes. 

Leptogaster  intima  Will,  Biol.  Centr.-Am.,  Dipt.  I,  300,  1901.    Five  cotypes. 

Leptogaster  dorsalis  Will.,  Biol.  Centr.-Am.,  Dipt.  I,  301, 1901.    Two  cotjrpes. 

Leptogaster  micropygialis  WUl.,  Biol.  Centr.-Am.,  Dipt.  I,  301,  1901.  Five 
cotypes. 

Damalis  occidentalis  Willy  Biol.  Centr.-Am.,  Dipt.  I,  309, 1901.  Onecot3rpe. 
The  specific  name  fuscipennia  is  written  on  the  type  label. 

Townsendia  niger  Back,  Trans.  Am.  Ent.  Soc,  XXXV,  175,  1909.    One  type. 

Towzisendia  pulcherrizna  Back,  Trans.  Am.  Ent.  Soc,  XXXV,  177,  1909. 
One  type. 

Dioctria  vera  Back,  Trans.  Am.  Ent.  Soc,  XXXV,  256, 1909.    One  type. 

Stichopogon  abdominalis  Back,  Trans.  Am.  Ent.  Soc,  XXXV,  332,  1909. 
Three  cotypes. 

Saropogon  pulcherima  WiU.,  Biol.  Centr.-Am.,  Dipt.  I,  312,  1901.  One 
cotype. 

Taracticus  siznilis  Will,  Biol.  Centr.-Am.,  Dipt.  I,  312,  1901.    Eight  cotypes. 

Taracticus  nigripes  WiU.y  Biol.  Centr.-Am.,  Dipt.  I,  313,  1901.    Six  cotypes. 

Cophura  pulchella  Will.,  Biol.  Centr.-Am.,  Dipt.  I,  314,  1901.    One  cotype. 

Atoznosia  anonyxna  WUl.,  Biol.  Centr.-Am.,  Dipt.  I,  316,  1901.    One  cotype. 

Eras  concizmatus  Will.,  Biol.  Centr.-Am.,  Dipt.  I,  323,  1901.    Two  cotypes. 

Asilus  tenebrosus  Will.,  Biol.  Centr.-Am.,  Dipt.  I,  328,  1901.     Two  cotjrpes. 

Asilus  nigrocaudatus  Will.,  Biol.  Centr.-Am.,  Dipt.  I,  329,  1901.  Four 
cotypes. 

Asilus  zanthocerus  WiU.,  Biol.  Centr.-Am.,  Dipt.  I,  329,  1901.    Four  cotypes. 

Asilus  xnelanocerus  Will.,  Biol.  Centr.-Am.,  Dipt.  I,  329,  1901.    Two  cot3rpes. 

Asilus  dolichomerus  Will.,  Biol.  Centr.-Am.,  Dipt.  I,  329,  1901.  Four  co- 
types. 

Asilus  alterus  Will.,  Biol.  Centr.-Am.,  Dipt.  I,  330,  1901.    Three  cotypes. 

Asilus  anonymus  Will.,  Biol.  Centr.-Am.,  Dipt.  1, 330, 1901.    Four  cotypes. 

Asilus  capillatus  WUl,  Biol.  Centr.-Am.,  Dipt.  I,  330,  19Q1.    Two  ootypmfi 
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Family  DoLiCHOPODiDiE. 

Psilopua  (PsilopodinuB)  bellulus  Aldrich^  Trans.  Ent.  Soc.  Lond.,  343,  1806. 

Two  CO  types. 

Psilopus  (PsilopodinuB)  insulariB  Aldrich,  Trans.  Ent.  Soc.  Lond.,  344,  1896. 
Four  cotypes. 

OnamptopsilopuB  (Agonosoma)  flavidus  Aldrich,  Trans.  Ent.  Soc.  Lend., 

341,  1896.    Two  cotypes.    The  generic  name  Psilopus  is  written  on  the  type  labd. 
Onamptopsilopus  (Agonosoxna)  fiayicomiB  Aldrich^  Trans.  Ent.  Soc.  Lond., 

342,  1896.    One  cotype. 

Diaphorus  palpiger  Wheeler,  Psyche,  V,  360,  1890.    One  type.     In  a  former 
list  of  types  of  Diptera  three  types  are  said  to  be  in  the  Museum.     This  i»  an  error. 

Diaphorus  pairulus  Aldrich,  Trans.  Ent.  Soc.  Lond.,  321,  1896.     One  ootype. 

Diaphorus  contiguus   Aldrich,  Trans.  Ent.   Soc.   Lond.,  323,    1896.     Four 
cotypes. 

Diaphorus  flavipes  Aldrich,  Trans.  Ent.  Soc.  Lond.,  323,  1896.     Four  cotypes. 

Diaphorus  dubius  Aldrich,  Trans.  Ent.  Soc.  Lond.,  324,  1896.     Four  oot3rpes. 

Asyndetus  syntormoides  Wheeler,  Proc.  Cal.  Acad.  Sci.,  3d  ser.,  II,  32,  1899 
Three  types. 

Porphsrrops  eflUatus  Wheeler,  Proc.  Cal.  Acad.  Sci.,  3d  ser.,  II,  34,   1899. 
Seven  types. 

Anepsius  (Anepsiomyia)  linearis  Aldrich,  Trans.  Ent.  Soc.  Lond.,  317,  1896. 
Four  cotypes. 

Hydrophonis  philombrius  Wheeler,  Proc.  Cal.  Acad.  Sci.,  3d  ser.,  II,  65,  1899. 
One  tjT^e,  not  four  as  is  mentioned  in  a  previous  publication. 

Dolichopus  aznnicola  Melander  and  Brues,  Biol.  Bull.,  1, 130, 1900.     One  t3rpe. 

Dolichopus  paluster  Melander  and  Brues,  Biol.  Bull.,  I,  136,  1900.     Ten  types. 

Dolichopus  pantomimus  ^f dander  and  Brues,  Hiol.  Bull.,  I,  142,  1900.     One 
type. 

Dolichopus  renidescens  Melander  and  Brues,  Biol.  Bull.,  I,  143,  1900.      Three 
types. 

Dolichopus  opheles  Melander  and  Brues,  Biol.  Bull.,  I,  144,  1900.     One  type. 

Dolichopus  amphericus  .\felander  and  Brues,  Biol.  Bull.,  I,  146,  1900.      Five 
types. 

Dolichopus  partitus  Melander  and  Brues,  Biol.  Bull.,  1,  135,  1900.     Two  typee. 

Dolichopus  henshawi  Wheeler,  Psyche,  V,  340,  1900.     Three  types. 

Hygroceleuthus  (Dolichopus)  crenatus  Osten-Sacken,  Bull.  U.  S.  Geol.  and 
Geogr.  Surv.  Terr.  (Hayden),  III,  312,  1877.     One  type. 

Family  Empidid.e. 

Drapetis  flavidus  Will.,  Trans.  Ent.  Soc.  I^)nd.,  308,  1896.     Five  types. 

Drapetis  apicis  Will.,  Trans.  Ent.  Soc,  Lond.,  442,  1896.     Two  types. 

Phoneutisca  simplicior  Wheeler  and  Melander,  Biol.  Centr.-Am.,  Dipt.  I, 
375,  1901.     One  type. 

Hemerodromia  defessa  Will.,  Trans.  Ent.  Sf)c.  Lond.,  430,  1896.     One  type. 

Clinocera  lecta  Melander,  Trans.  Am.  Ent.  Soc,  XXVIH.  243,  1902.  Two 
types. 
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Leptopasa  diBparilis  Melander,  Trans.  Am.  Ent.  Soc.,  XXVIII,  258,  1902. 
Three  types. 

Empifl  enodis  Melander,  Trans.  Am.  Ent.  Soc,  XXVIII,  303,  1902.  Four 
types. 

Parathalassius  aldrichi  Afelander,  Ent.  News,  XVII,  374,  1906.    Three  types. 

Thinodromia  inchoata  Melander,  Ent.  News,  XVII,  370,  1906.    One  type. 

Family  SYRPHiDiE. 

Microdon  mirabilis  WiU.y  Trans.  Am.  Ent.  Soc,  XV,  257,  1888.  Two  types 
labelled  respectively  Chapada  and  Rio  de  Janiero,  Brazil.  Williston  gives  Chapada 
only  as  the  locality  from  whence  the  types  came.  The  specimens,  however,  which 
differ  considerably  from  each  other  are  both  covered  by  the  original  description. 

Microdon  inermis  WUl.,  Trans.  Am.  Ent.  Soc,  XV,  258, 1888.    One  type. 

Chilosiac  hrsrsochlamys  WiU.,  Biol.  Centr.-Am.,  Dipt.  Ill,  8,  1891.  Two 
cotypes. 

Baccha  stenogaster  Will.f  Trans.  Am.  Ent.  Soc,  XV,  266,  1888.    One  type. 

Baccha  exigua  WUl.,  Trans.  Am.  Ent.  Soc,  XV,  267,  1888.    Two  types. 

Baccha  placiva  Will.,  Trans.  Am.  Ent.  Soc,  XV,  269,  1888.    Two  types. 

Baccha  rubida  WiU.f  Biol.  Centr.-Am.,  Dipt.  Ill,  34,  1891     One  cotype. 

Baccha  punctifroiui  TFiZ/.,  Biol.  Centr.-Am.,  Dipt.  Ill,  36,  1891.    One  cot3rpe 

Baccha  dolosa  WiU.f  Biol.  Centr.-Am.,  Dipt.  Ill,  37,  1891.    One  cotype. 

Baccha  lugubris  Will.,  Biol.  Centr.-Am.,  Dipt.  Ill,  37,  1891.    Four  cotypes. 

MelanoBtoma  longicomis  WiU.,  Trans.  Am.  Ent.  Soc,  XV,  263,  1888.  Four 
types. 

Melanostoma  scitiilum  Will.,  Trans.  Am.  Ent.  Soc,  XV,  264,  1888.  One 
type. 

MelanoBtoma  catabombuxn  Will.,  Biol.  Centr.-Am.,  Dipt.  Ill,  12,  1891. 
Four  cotypes. 

Didea  coquilletti  WiU.,  Biol.  Centr.-Am.,  Dipt.  Ill,  19,  1891.    One  cotype. 

SyrphuB  erraticus  WiU.,  Trans.  Am.  Ent.  Soc,  XV,  264, 1888.    She  types. 

SyrphuB  bisinuatUB  WiU.,  Biol.  Centr.-Am.,  Dipt.  Ill,  17, 1891.    One  cotype« 

SsrrphuB  decipienB  WiU.,  Biol.  Centr.-Am.,  Dipt.  Ill,  18,  1891.    Four  cotypes. 

Volucella  amula  WiU.,  Trans.  Am.  Ent.  Soc,  XV,  272, 1888.    Two  types. 

Volucella  maretriciaB  WiU.,  Trans.  Am.  Ent.  Soc,  XV,  272,  1888.    Sue  types. 

Volucella  preBCUtellariB  WiU.,  Trans.  Am.  Ent.  Soc,  XV,  273,  1888.  Eight 
types. 

Volucella  perBimiliB  WiU.,  Trans.  Am.  Ent.  Soc,  XV,  273,  1888.  Eleven 
types.  The  species  was  described  from  eleven  specimens  taken  in  three  different 
localities.  Only  two  of  the  localities  are  represented  by  our  specimens,  but  Dr. 
WiUiston  says  nevertheless  that  all  our  specimens  are  types. 

Volucella  muBta  WiU.,  Trans.  Am.  Ent.  Soc,  XV,  274,  1888.    Eight  types. 

Volucella  muB  WiU.,  Trans.  Am.  Ent.  Soc,  XV,  274,  1888.  Eleven  types,  all 
except  one  from  Chapada,  the  t3rpe  locality  for  the  species.  The  odd  one  from 
Piedra,  Brazil,  Dr.  Williston  says  is  also  a  type. 

Volucella  viridiB  WiU.,  Trans.  Am.  Ent.  Soc,  XV,  275, 1888.    Five  types. 

Volucella  omata  WiU.,  Biol.  Centr.-Am.,  Dipt.  Ill,  49,  1891.    One  oo^ype. 

EriBtaliB  ochraceuB  WiU.,  Trans.  Am.  Ent.  Soc,  XV,  279, 1888.    One  ^rpe. 

EriBtaliB  volaticuB  WiU.,  Trans.  Am.  Ent.  Soc,  XV,  280,  1888.    Fire  tgrpii* 
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WiMtmvndpmmWm^Ttmt.Miii.EBLBae^Xfr,7m,iaB^    liiM«rp«. 
lrifliaifpifffiitiislF^TnB>.AB.EBL8oe^XV,282,188&    OMljfpa. 
arfiltftoiiioii«SBOilFdI^*Ftoe.Aiii.niL^  Otelype. 

FlMOpCIki  flnudft  fTOL,  Ttev.  Am.  BbI.  8oe^  XV,  288^  1888.    IVpo  larpo^ 
lMlotouiafgMrll>IRg^BioLCeBtr/.Am^l^  ThwieoftFiwt 

XilFloto  funlii*  irai^  l^sot.  Am.  Ent  8o<^  Ctoelgrpe. 

X;flotontf|iislFilI.,]KoiGeBtr^Am^Di|i^  Oneeo^ype. 

CMrkvMter  foieitlions  WOL,  T^aai.  Am.  Eot.  Soe.,  XV.  280r  1^888.    INm 
Qrpei. 

(jphgcomyto  owiMwitaMi  a^6^lfl^  CSm^  OiMieo^7P«- 

Oirto wolptt ITilL, Tkmii. Am. Eni. 8oe^ XV, 200, 1888.    WhmetAypm. 

Ctrlal»aiMrttlFai.,TrawuAm.£bt.8o&,XV,288, 1^    Omoo^TP^- 

Ctria  mlkil  IF«B.,  Thuw.  Am.  Eni.  Soe.,  XV,  m^  1888.    fteroo<grpci. 

Ctrlal»igotlilFa{.,Thuia.Am.£nt.8oe.,XV,291,1888.    Tivoeo^jrpoi. 

0«ria|ni^lililFai.,Thm8.Am.]&it.8oe.,XV,287,1888.    Ooe^oCgrpe. 

Ctria HMdMll irai., Thuw. Am. Eot Soe., XV, 288, 1888.   OMooigrps. 

Batoomyia  comlttthoriai:  fFOL,  Tomi.  Am.  Ent.  8oe^  XV»  28i»  1888*    Two 
tjpef,  male  and  female.    Tbefemafe  wfiromaloeeii^iiolmeBlioiiadiBtlia 
deecriytioii  end  Una  q)ecimen  eho  eneeedi  by  eeveml  mUKmetote  tim 
mement  ghren.    Dr.  Wiffiaton  aayi  in  regwd  to  thaae  ^ypei»  homwfm:  ^t 
deot  that  both  flpedmena  are  tisrpea.    The  probable  eiplaiiatimi  is  tkaa  I 
originally  the  apedeafaom  the  male^  and  interealated  the  female  daa^ 
makhigall  the  additkma  in  the  note." 

Mpogitjwoisibion  aouMllata  WiU.^  *ttMm.  Am.  Ent.  8oc,  XV,  277,  1888L 
Qeven  tjrpea. 

Trfdhopaomyia  ptieila  WUl.,  Trana.  Am.  Ent.  Soe.,  XV,  280,  1888.    Thvae 
types. 

Trichopsomyia  tuberculata  WiU.,  Trans.  Am.  Ent.  Soc.,  XV,   260,   1888. 
One  type. 

Trichopaomyia  polita  WiU.,  Trans.  Am.  Ent.  Soc.,  XV,  260, 1888.     Two  tjrpea. 

Trichopsomyia  longicomia  Will.,  Trans.  Am.  Ent.  Soc,  XV,  261,  1888.     One 
type. 

Lepidoatola  pulchra  Will.,  Trans.  Am.  Ent.  Soc.,  XV,  261,  1888.    Four  typea. 

Lepidoatola  abdominalia  Will.,  Trans.  Am.  Ent.  Soc.,  XV,  262,  1888.     One 
type. 

Lepidoatola  similia  Will.,  Trans.  Am.  Ent.  Soc.,  XV,  262,  1888.     One  type. 

Family  Conopid.b. 

Tropidomyia  bimaculata  WiU.,  Can.  Ent.,  XX,  11,  1888.    Three  cotypes. 
Conops  argentifaceia  Will.,  Kans.  Univ.  Quart.,  I,  43,  1892.    One  cotsrpe. 
Conops  pamia  Will.,  Kans.  Univ.  Quart.,  I,  46,  1892.    Two  cotypes. 
Conopa  rufus  WUl.,  Kans.  Univ.  Quart.,  I,  44,  1892.    Two  cotypes. 
Conops  zanthopareus  Will.,  Trans.  Conn.  Acad.,  IV,  332,  1885.    One  type. 
Conops  magnus  Will,  Kans.  Univ.  Quart.,  I,  43,  1892.    Four  cotypes. 
Conops  inomatus  Will.,  Kans.  Univ.  Quart.,  I,  45, 1892.    Two  cotypes. 
Conops  grandis  Will.,  Kans.  Univ.  Quart.,  1,  44,  1892.    Three  cotypes. 
Conopa  fronto  WiU.,  Trans.  Conn.  Acad.  Sci.,  VI,  378,  1885.    One  type. 
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Conops  diBcalifl  WiU.,  Biol.  Centr.-Am.,  Dipt.  Ill,  80,  1892.    One  cotype. 

Conops  anthreas  WiU.^  Biol.  Centr.-Am.,  Dipt.  Ill,  80,  1892.    One  cotype. 

Conops  angustifrons  WiU.y  Kans.  Univ.  Quart.,  I,  44,  1892.    One  cotype. 

Physocephala  sororcula  WiU.,  Biol.  Centr.-Am.,  Dipt.  Ill,  83,  1892.  One 
cotype. 

Phjrsocephala  xanthopp  Will.y  Biol.  Centr.-Am.,  Dipt.  Ill,  83,  1892.  One 
cotype. 

Family  TACHiNiOiE. 

Cifltogaster  insulariB  WiU.j  Trans.  Ent.  Soc.  Lond.,  351,  1896.    One  cotype. 

Atrophopoda  (Paradidyma)  townsendi  WUl.y  Trans.  Ent.  Soc.  Lond.,  356, 
1896.    Two  cotypes. 

Atrophopoda  (Paradidyma)  braueri  Will.y  Trans.  Ent.  Soc.  Lond.,  357,  1896. 
Two  cotypes. 

Family  Dexid^. 
Phynchodexia  sororia  WiU.^  Trans.  Ent.  Soc.  Lond.,  360,  1896.    Three  types. 

Family  SARCOPHAGiDiE. 

Sarcophaga  znicropygialis  WiU.^  Trans.  Ent.  Soc.  Lond.,  363,  1896.  Two 
cotypes 

Sarcophaga  otiosa  WiU.y  Trans.  Ent.  Soc.  Lond.,  364,  1896.    Two  cotypes. 

Sarcophaga  ch»topygiali8  Will^  Trans.  Ent.  Soc.  Lond.,  366,  1896.  Four 
cotypes. 

Family  Muscid^e. 

Chrysomyia  desvoidyi  Hough,  Kans.  Univ.  Quart.,  IX,  208,  1900.    One  type. 
Morellia  nigricosta  Hough,  Kans.  Univ.  Quart.,  IX,  216,  1900.    Two  types. 
Mucina  brunnea  Hough,  Kans.  Univ.  Quart.,  IX,  220, 1900.    One  type. 
Mucina  varicolor  Hough,  Kans.  Univ.  Quart.,  IX,  226,  1900.    Two  types. 
Mucina  latipennis  Hough,  Kans.  Univ.  Quart.,  IX,  229,  1900.    One  type. 

Family   HETERONEURTDiB. 

Heteroneura  flavipas  Will.,  Trans.  Ent.  Soc.  Lond.,  387,  1896.    One  type. 
Heteroneura  liunbalis  Will.,  Trans.  Ent.  Soc.  Lond.,  388,  1896.    Two  t3rpes. 
Heteroneura  yalida  WiU.,  Trans.  Ent.  Soc.  Lond.,  388,  1896.    Two  t3rpe8. 

Family  Borborid^. 
Limosina  dolorosa  Will.,  Trans.  Ent.  Soc.  Lond.,  432,  1896.    One  type. 

Family  SAPROMYZiDiB. 

Sapromyza  angustipennis  Will,  Trans.  Ent.  Soc.  Lond.,  381,  1896.    Two 

cotypes. 

Sapromysa  puella  WiU.,  Trans.  Ent.  Soc.  Lond.,  381,  1896.    Four  oa|]ff 
Sapromsrsa  octovittata  Will.,  Trans.  Ent.  Soc.  Lond.,  382,   1895. 

cotypes. 
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Sapromjn  tzul  Wm,,  Tnam.  Ent.  800.  Load.,  382, 1896*    Thnm 
8a|iroin3riaiordld»TfiS.,Tnii8.£kit8oe.Loiid^  (km^nm. 

Sapromjia  ¥0iiiigto  TTOL,  Tniis.  Eni.  8oe^  Two 

SaproniTia  lororU  TFOL,  Trans.  E&t.  Soe.  Lond^  385^  ^  Ftar 

Stpramyva  ingrata  TTOl.,  Traiifl.  Ent.  8oe.  Loud.,  385, 1808.    Foor  oolgp|Mii 
SHNKMiiyia  pierola  TFiB.,  Kans.  Univ.  Quart,  VI,  10, 1897.    Sfac  titjpaa. 

Family  RHOFAuniBBiDJi. 

S]iiq>aloin«r»  eiliata  TTfttt.,  Fay^be,  VII,  186, 1886.    Onetypt. 
BluqMloiii«r»  zanth^pa  IFttt.,  P^ehe,  VII,  213, 1895.    One  tgrpo. 
lp<q[»horiijnGhua  flafidua  TTttt.,  Fkydie,  VII,  186, 1895.    Twa  tsfP**- 

Family  Tbtpbtidji. 

SpHographa  aetoaa  Doane,  Jour.  N.*  T.  Ent.  Soe.,  VII,  178, 18W. 
TkTpata  atnoiiiiMa  l)oafie,  Jour.  N.  Y.  Ent.  Soc.,  VII,  179, 18^ 
Bhafoletia  r!bio<^  Doane,  Ekit.  News,  DC,  69, 1898.    Two  uolypaa 
Taphritia varialMUa Doone, Jour. N. Y. Ent. Soe., VII,  188,1899.    OiMooiypai 

Family  Miobofbsidji. 
Calobatft  malloa  WiU.^  Trana.  Ent.  Soo.  Load.,  373, 1896.    Tiro  Igrpoa^ 

Family  BmtBmm. 
Sfpaia  inauUurla  WiU.,  Trana.  Ent.  Soo.  Lond.,  431, 1896.    One  type. 

Family  EPHTDRiDiG. 

NoUphila  bellula  Will.,  Trans.  Ent.  See.  Lond.,  390,  1896.    Two  types. 

Notiphila  pulchifrona  WUl.,  Kans.  Univ.  Quart.,  VI,  5,  1897.    Two  types. 

Notiphila  atricta  WiU.,  Kans.  Univ.  Quart.,  VI,  5,  1897.    One  type. 

Paralimna  multipunctata  Will.,  Trans.  Ent.  Soc.  Lond.,  390,  1896.  Two 
types. 

Paraliznna  obacura  Will.,  Trans.  Ent.  Soc.  Lond.,  391,  1896.    Five  types. 

Oaatropa  niger  WUl.,  Kans.  Univ.  Quart.,  VI,  3,  1896.  Thirteen  types.  The 
generic  name  Ventrops  is  written  on  the  type  label. 

Hecamede  (Allotrichozna)  abdoxninalia  Will.,  Trans.  Ent.  Soc.  Lond.,  SOS, 
1896.    Three  types. 

Diacomyza  dubia  WUl.,  Trans.  Ent.  Soc.  Lond.,  392, 1896.    Two  types. 

Diacoxnyza  nana  WiU.,  Trans.  Ent.  Soc.  Lond.,  396,  1896.    Two  t3rpes. 

Dythea  flavipea  WiU.,  Trans.  Ent.  Soc.  Lond.,  403,  1896.  One  type,  in  poor 
condition. 

Discocerina  obacura  WiU.,  Trans.  Ent.  Soc.  Lond.,  397,  1896.    Two  types. 

Ochthera  humilia  WiU.,  Kans.  Univ.  Quart.,  VI,  6, 1897.    One  type. 

Ochtheroidea  atra  WiU.,  Trans.  Ent.  Soc.  Lond.,  401, 1896.    Three  types. 

Pelomyia  occidontalia  WiU.,  Proc.  Wash.  Acad.  Sci.,  II,  461, 1893.    One  type. 

Ipfaydra  pygmaa  WiU.,  Trans.  Ent.  Soc.  Lond.,  402, 1896.    Two  types. 
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Family  Oscinid^. 

Hippalates  proboscidens  WiU.,  Trans.  Ent.  Soc.  Lond.,  418,  1896.    Three 
types. 

Elachiptera  flavida  WHl.,  Trans.  Ent.  Soc.  Lond.,  417,  1896.    Three  types. 
OsciniB  incipiexiB  WiU.j  Trans.  Ent.  Soc.  Lond.,  424,  1896.    Four  types. 
Oscinis  fur  WUl,,  Trans.  Ent.  Soc.  Lond.,  425,  1896.    Two  types. 

Family  Drosophilid.«. 

Drosophila  omatipennifl  WiU.,  Trans.  Ent.  Soc.  Lond.,  407, 1896.    Two  types. 
Drosophila  vitattifrons  Will.,  Trans.  Ent.  Soc.  Lond.,  408, 1896.    One  t3rpe. 
Drosophila  cofleata  Will.,  Trans.  Ent.  Soc.  Lond.,  409,  1896.    Two  types. 
DroBophila  annulata  WiU.,  Trans.  Ent.  Soc.  Lond.,  409,  1896.    One  type. 
Drosophila  fasciola  Will.,  Trans.  Ent.  Soc.  Lond.,  410, 1896.    One  type. 
Drosophila  bellula  WiU.,  Trans.  Ent.  Soc.  Lond.,  410,  1896.    One  type. 
Drosophila  opaca  WUl.,  Trans.  Ent.  Soc.  Lond.,  411,  1896.    One  type. 
Drosophila  pallida  WiU.,  Trans.  Ent.  Soc.  Lond.,  415,  1896.    Two  types. 
Drosophila  sixnilis  WiU.,  Trans.  Ent.  Soc.  Lond.,  415, 1896.    Two  types. 

Family  AoROMTZiOiE. 

Agromyza  lateralis  WiU.,  Trans.  Ent.  Soc.  Lond.,  428, 1896.    One  type. 
Agroznyza  sorosis  WiU.,  Trans.  Ent.  Soc.  Lond.,  429,  1896.    Three  types. 
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Article  XXXI.— A  REVIEW  OF  THE  SPECIES  COMPRISING  THE 

GLAUCINA-CCENOCHARIS  GROUP. 

By  John  A.  Grossbeck. 

The  species  which  I  have  here  collectively  called,  for  convenience,  the 
Glaucina-Coenocharis  group  do  not  comprise  a  compact  and  homogeneous 
assemblage.  The  name  might  appropriately  be  applied  only  to  the  first 
three  genera  considered,  which,  however,  contain  most  of  the  species.  The 
others  are  more  or  less  distantly  related  but  are  more  nearly  so  to  Glaticina 
and  Ccenocharis  than  to  any  other  genera.  However,  as  a  whole,  where  the 
species  do  not  agree  in  the  curious  frontal  protuberance,  they  do  agree  in 
the  elongated  wings.  All  the  species  with  the  exception  of  Ezelis  pyrolaria 
and  two  species  of  the  genus  Tornos,  namely  scolopdcinaria  and  cindarius, 
which  occur  chiefly  in  the  southeast,  are  confined  to  the  more  arid  regions 
of  the  Southwest  —  Colorado,  Utah,  Nevada,  New  Mexico,  Arizona, 
southern  California  and  the  western  extension  of  Texas. 

It  was  the  intention  of  the  author  in  commencing  the  revision  of  this 
group  of  genera  to  carefully  monograph  the  entire  series,  and  for  this  reason 
material  was  sought  from  all  available  sources.  The  net  result  was  the 
accumulation  of  over  five  hundred  specimens  of  these  insects  which  as  a 
rule  are  rare  in  collections.  Unfortunately  the  condition  of  the  specimens 
was  on  the  whole  unsatisfactory;  and  the  further  fact  that  many  new 
species  represented  by  only  a  few,  frequently  poor,  specimens,  were  among 
the  material  rendered  the  task  impracticable. 

For  the  loan  of  specimens  I  have  to  thank  Dr.  Wm.  Barnes  of  Decatur, 
Illinois,  Mr.  R.  F.  Pearsall,  of  Brooklyn,  N.  Y.,  Mr.  Geo.  H.  Field,  of  San 
Diego,  California  and  Mr.  Jacob  Doll  of  the  Brooklyn  Institute  Museum. 
To  Dr.  H.  G.  Dyar  of  the  United  States  National  Museum,  likewise,  my 
thanks  are  due  for  having  kindly  compared  specimens  for  me  with  types 
in  the  National  Museum. 

Table  for  the  separation  of  the  genera  considered  in  this  paper. 

Posterior  tibia  with  only  one  pair  of  spurs 

Front  strongly  tubercled,  costa  of  primaries  arched,  the  anal  angle  rounded 

Synifloehit. 

Front  smooth,  costa  of  primaries  straight  or  slightly  concave,  anal  angle  fno- 

nounced  Holodiroti, 
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CSaueima.  and  Ctmoeiarw  an  aUmttmnMx  ^E^  < 
the  anterior  tibis  of  the  fonwT.  Hk  ^rpe  of  GfaNC 
o(Ca9Mdtan#,mlrmij6>nBGTt.  IhavecxBBiiiMdtib 
of  the  fint  named  tptoa  and  tfae  Qpe  female  of  tl 
die  taOomiag  additioBal  JlffciemjCT  whiA  however  i 
tpedmaa  of  the  same  genera  and  even  of  Ae  same 
tile  troncated  cone  of  the  front  in  CSamema  u  tfi^til 
in  Camoekaru,  and  the  toogne  aeons  gtnagar,  u 
meetmory  cril  and  Rt,  Bc«t  and  B«  are  on  one  stem, 
an  aoceaaory  cdl  is  prtxat  and  aO  fosr  bcandics  0 
•talk.    In  venation,  however,  I  am  inclined  to  bdiei 

of  intemi-ptaria  is  an  anomaly  for  in  no  other  specimen  referable  to  either 
of  the  two  genera  have  I  been  able  to  discover  an  accessory  cell. 

Hynglitnhis  i.s  nearlj'  allied  to  the  above  two  genera,  dilTering  chiefly  in 
the  absence  of  the  upper  pair  of  spurs  on  the  hind  tibia,  the  much  longer 
truncated  cone  on  the  front  and  in  the  tongue  which  is  rudimentary;  from 
Ceeniiihnnx  it  differs  further  in  the  presence  of  the  tibial  claw. 

Mtiriiia  is  widely  different  from  any  of  the  foregoing  in  wing  shape, 
which  is  l>roader,  and,  in  the  primaries,  more  pointed  at  the  apex,  with  a 
Straighter,  ahnost  concave  eosta,  and  with  the  anal  angle  produced.  The 
antennui  pccti  nut  ions  in  the  male,  also,  are  much  shorter,  being  bipeetinate 
but  not  phmin.se,  and  elavute  apioally.  From  Syiiglochii  it  may  be  dis- 
tinguished further  hy  the  presence  of  a  .second  pair  of  spurs  on  the  posterior 
tibia,  which,  )ir>wever,  arc  only  half  as  long  as  the  apical  pair,  anr]  from 
Ccmi/rhariji  by  the  presence  of  the  tibial  spur.  There  is  a  distinct  accessory 
cell  and  the  su)>costa  of  the  secondaries  instead  of  approximating  the  radius 
in  the  region  of  the  di.scal  <fll  for  two-thirds  tlie  length  of  the  cell,  touches 
or  almost  touches  this  vein  only  on  the  second  fourth. 

Stmoehiirit  is  a  long-winge<l  genus  with  the  costa  of  the  primaries 
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straight  or  slightly  concave  and  the  anal  angle  developed.  It  is  unique  in 
the  series  by  having  both  thoracic  and  abdominal  tuftings,  and  long  slender 
palpi,  and,  with  Holochroa,  in  having  twelve  instead  of  eleven  veins,  R« 
and  R4  being  separate.  In  the  character  of  the  front  it  stands  between 
the  foregoing  genera  and  Tomos,  being  neither  smooth  nor  markedly  tu- 
bercled,  but  rather  between.  It  is  bulged  outwardly  and  has  a  circular  disk, 
but  neither  the  rim  nor  the  center  appear  to  be  raised,  though  there  is  a 
misleading  clump  of  dark  colored  scales  in  the  center  of  the  disk  of  the 
single  species  that  has  so  far  been  assigned  to  the  genus  which  might  easily 
be  construed  as  an  eminence.  The  antennal  pectinations  of  the  male  are 
quite  long  and  clavate  and  again  resemble  those  of  Tornos.  The  fore  tibia 
is  unarmed;  there  is  no  accessory  cell  but  a  tendency  for  one  to  form  be- 
tween R4  and  Rs,  and  the  subcosta  of  the  secondaries  approximates  the 
radius  on  the  second  third  of  the  discal  cell. 

Tornos  and  Exclis,  though  so  different  in  the  character  of  the  female 
antennce,  are  much  alike  in  other  respects.  Both  have  absolutely  smooth 
fronts,  and  are  so  distinguishable  from  all  the  preceding.  Both  have  heavy, 
short,  porrect  palpi,  strongly  developed  tongues  and  a  similar  venation. 
The  accessory  cell  was  present  in  every  specimen  of  Tornos  examined,  but 
in  Exclis  this  proved  variable  and  in  the  two  specimens  in  which  this  char- 
acter could  he  clearly  seen  one  had  the  cell  and  the  other  lacked  it.  Pack- 
ard's drawing  of  the  venation  of  Tornos  (Monogr.  Geom.,  pi.  11,  f.  4), 
however,  I  mav  add,  does  not  show  an  accessor v  cell. 

Holochroa  may  be  distinguished  from  all  the  genera  treated  here,  except 
Synglochisy  by  possessing  only  a  single  pair  of  spurs  on  the  posterior  tibia. 
From  this  one  genus  it  differs  in  many  particulars:  in  the  small  slender, 
palpi,  long-haired  beneath,  which  are  closely  applied  to  the  head  and  there- 
fore slightly  upturned,  in  the  smooth  front  and  heavily  bipectinate  instead 
of  plumose  antennce,  and  also  in  wing  shape  which  in  the  primaries  though 
long  is  very  straight  on  the  costa  and  somewhat  produced  at  the  anal 
angle.  It  agrees  again  with  Synglochis  in  having  a  rudimentary  tongue. 
There  are  twelve  veins  in  the  forewings,  agreeing  in  this  respect  with 
StcnocharLs.  The  radial  veins  of  the  primaries  with  the  subcosta  are 
curved  toward  the  costa  and  in  the  specimens  examined  the  subcosta 
formed  a  second  accessory  cell  by  its  union  with  Ri  in  the  region  of  the 
nornfal  accessory  cell. 

The  genera  Glaucina  and  Caniocharis  have  been  a  source  of  much  per- 
plexity to  me.  True,  from  a  comparative  study  of  their  respective  type 
species  slight  differences  in  the  strength  of  the  tongue  as  well  as  in  the 
development  of  the  protuberance  on  the  front  were  found  in  addition  to  the 
chief  differentiating  character,  the  tibial  claw,  but  these  minor  differences 
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pnedctUy  clis^ipMr  wliea  ill  the  qtadea  of  cadi  f 

tfacrrfiKt;  at  no  genaie  Tifaie.    Fram  an  winiaation  of  maajr  i 

of  Olouoina  vpipkyttttia  I  was  at  one  time  led  to  bdieve  dwt  evon  ifco  tftU 

daw  was  variable,  but  thb  proved  latw  trbe  as  error.    It  mffttn  tD  ha 

eoBfltant  and  as  a  cravedknoe  in  dividtn(  «a  onwiddjr  gtoop  I  bsra  h^ 

Ae  geoKa  diatiiict  on  tfais  diaracter  dc^Nte  the  bet  that  tlie  tnP«  *>"'""^ 

«jtam  Mternqitona,  certainljr  having  no  cUw,  is  in  geiMnl  aiqwanuBee  dairt 

{nvoMJy.like  some  spedmens  <rf  CTaMcws  moraioiuina,  a  specwn-'widi  a  writ 

devdoped  daw. 

Glaofliiu  Hidrf. 

1806.    Houn,  Trans.  Am.  Ent.  Soc,  XXm,  8S3.    'IVP^  Moorfa  Ctaote. 

Nine  spedes  referable  to  this  genus  have  abeady  I 
etaria,  pyftiuolana,  eiairia,  dongata,  goltalata,  pueOi 

ana  and 

named  is 
I  allied  tof 

Itkewise,  i 

spedes  vri 

a&ce  find 

Canoehan 

remaining  spedes  an  dkMefyn- 

lated,   differing  chiefly   only    in 
Fig.  1.    Pore  i«B  of  OJauei'ita.  size.     In  coloT  all  the  sizes  vary 

from  pale  gray  to  dark  brownish- 
gray  and  as  the  style  of  maculation  is  practically  identical  in  all  it  is 
impossible  to  draw  distinct  lines  between  the  different  ones.  Yet  that 
several  species  are  concerned  is  evidenced  by  tbe  structure  of  the  genitalia. 

Olaucina  escaria  Grate. 

1882.  Gbote,  Can.  Ent.,  XIV,  186,  Tomos. 

1883.  Grote,  Can.  Ent.,  XV,  24,  Teymos. 
1887.     HuLST,  Ent.  Am.,  Ill,  II,  Lepiodet. 

1896,     HoLST,  Trans.  Am.  Ent.  Soc,  XXIII.  352,  Olaucina. 

All  manner  of  species  have  been  passing  current  as  escaria  and  not  one 
as  far  as  I  have  seen  them  are  identical  with  Grotc's  types.  It  is  possible 
that  one  or  two  of  the  specimens  I  have  identified  as  escaria  may  not  be  that 
species,  the  Phceni.x,  Arizona,  specimen  for  instance  heing  whiter  than  the 
types  and  almost  without  markings,  while  the  Redington  example  is  gray 
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instead  of  brown!ah  in  tint  and  h  apparently  amcwther  in  the  texture  of  the 
wings;  but  these  differences,  I  believe,  are  within  the  range  of  variation  of 
the  species. 

HabiiAt:  All  thespecimenalliaveBeenarefroniAriKjna,^  Yuma  Co., March  23; 
■    "South  Ariiona";  Redington;  Rio  Verde  Mta.  (PhtEnii),  Aug. 

Types:  One  male  and  one  remale  in  tlie  Brooklyn  Institute  Muaeum;  onefemala 
in  Rutgere  College  collection, 

aiaucina  errorarla  Dyar. 
1907.    Dtab,  Jour.  N.  Y.  Ent.  Soc.,  XV,  106,  Olaueina. 

This  species  is  closely  allied  to  etcaria  and,  indeed,  may  yet  be  found 
to  be  identical  with  it.  The  chief  points  of  difference  seem  to  lie  in  the 
whiter  color  of  erroraria  and  the  absence  of  the  broad  marginal  band  on  the 
hind  wings  beneath.  I  have  not  seen  the  types,  but  Dr.  Dyar  has  compared 
specimens  which  I  had  identified  as  his  species  with  the  types  and  pronounces 
them  identical. 

Habitat:  Ariiona,  Hot  Springs,  June  21,  and  Tucson,  July  19-20;  Califoniia, 
Walter's  SUtion,  April. 

Types:  Four  females  in  the  National  Museum  one  of  which  foraied  part  of  the 
materia]  from  which  Hulst  earlier  described  "Canocharia"  elongata. 

Olauoina  aupatheclaxla  Gri^e. 

1883.  GaoTB,  Can.  Ent..  XV,  21,  Tomos. 

1887.  Hulst,  Ent.  Am.  Ill,  11,  Lepiodes. 

1896.  HiTLST,  Trans.  Am.  Ent.  Soc.,  XXIII,  353,  CanoeharU. 

pygmeolaria  Grote. 

1883.  Gbotb,  Can.  Ent.,  XV,  24,  Tomos. 

1887.  Hdlbt,  Ent.  Am.  Ill,  U.  -  Lepiodes  etearia. 

1896.  HnLBT,  Trans.  Am.  Eot.  Soc.,  XXTIT,  352,  Olauetiia;  ban.  tp. 

All  my  efforts  to  make  two  species  out 
of  the  types  of  these  names  have  been 
futile  and  I  am  firmly  of  the  belief  that 
but  one  species  is  concerned.  In  size  they 
are  practically  alike;  all  the  markings  on 
one  can  be  traced  on  the  other;  and  they 
are  from  the  same  locality.  The  only  dif- 
ference is  in  the  color,  eupdkeciana  being 

a  little  paler  than  pygmeolaria,  and  this        ^g,  2.    Oenluila  of  OUutt»a  tu- 
character  is  variable  in  all  the  members  of     p*i>i"iaria. 
the  genus.     In  his  latest  list  Hulst  places 
these  species  in  different  genera,  but  an  examination  of  the  typea  shom 
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them  to  be  congeneric.  It  will  be  best  to  regard  the  two  sj>ecie3  as  onr, 
and  as  pygmeolaria  is  described  second  on  the  same  page  with  eupetfifriaria 
it  falls  to  this  latter  name. 

In  maculation  eupclhecuiria  is  practically  identical  with  purltaria  Dvir. 
a  much  larger  species,  and,  as  intermediates  occur,  it  is  almost  impos.5ible 
to  draw  a  line  between  them.  The  genitalia  likewi.se  are  much  alikf  in  Imth 
species  as  the  figures  show,  but  that  only  one  species  should  be  involvni 
would  seem  incredible  when  wc  compare  the  sizes  of  the  extremes,  the 
largest  pueilaria  having  double  the  expanse  of  the  smallest  eupethcciaria. 

Habitat:  Arizona  —  Oracle;  Phcenix,  April  30,  May  16,  July  11 ;  Baboquivata 
Mta.,  July  15-30;  South  Ariiona,  Aug.  15-30;  Santa  Calalina  Mta'.,  July  34-31. 
Aug.  1-7;  Reditigtoa;  Prcacott,  Mav  20,  July  23.  New  Mexico  —  DeminK  July 
8-23. 

Types:  The  type  of  eupetheciaria,  a  unique  male,  and  the  male  and  female  type 
of  p]/gmeolaria  are  in  the  Brooklyn  Institute  Museum.  Another  "type"  of  pypnuv- 
taria  ia  in  the  Hulat  collection  at  New  Brunswick  bearing  a  locality  label  "Phimii. 
Aril.,  June  5,  '97."    Obviously  this  ia  no  type. 


Qlaueiua  paellari»  Dyar. 
1007.    Dtar,  Jout.  N.  Y.  Ent.  Soc,  XV,  105,  Glaueina. 

My  determination  of  this  species  has  been  verified  by  Dr.  Dyar  after  a 
comparison  of  our  specimens  with 
the  type.  The  tjpical  form ,  a  large 
robust  species  with  heavy  mark- 
ings, is  apparently  not  commoD: 
but  I  have  associated  with  it  spec- 
imens of  a  smaller  form  which 
merges  into  puellaria  on  one  hand 
and  into  cupetkcctaria  on  the  other. 
this  form  i.s  evidently  the  one 
mentioned  by  Dyar  in  his  original 
<lescription  of  jmellaria  as  a 
.smoother,  more  silvery-gray  spe- 
Fie.  3.  GcnimifB  of  cia^nrina  pu^iiorin.  •■ics  with  the  markings  less  defined 
and  more  broken.  It  may  repre- 
sent a  new  species,  but  in  spile  of  my  long  .series  I  am  unable  to  satisfac- 
torily decide  this  point  and  for  the  present  leave  it  undescribed. 

Habitat:  Typical  form.  .4riion!i  ^  Baboquivaria  Mts,,  I'ima  Co.;  Phoenix; 
Catalina  Sprbgs;  South  Arizona.  Colorado  —  Gtcnwood  Springs.  Smaller  form. 
Ariiona  —  ParadisejRioVerdeMtB.  (Phipnii)  Aug..  .Sept.;  YavapaiCo.;  Yuma  Co., 
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April  12-March  28;  Baboquivaria  Mta.,  July  8-30;  Redington;  South  Arizona, 
May  1-15,  Sept.;  Colorado  desert.  New  Mexico  —  Deming  California  — 
Walter's  Station. 

Types:  Five  females  in  the  U.  S.  National  Museum;  one  female  in  collection. 
F.  H.  Snow  (Kansas). 

Glaucina  elongata  Ilulst. 

1896.     HuLST,  Trans.  Am.  Ent.  Soc,  XXIII,  353,  CcenocharU. 
1907.    Dyar,  Jour.  N.  Y.  Ent.  Soc,  XV,  106,  concerning  type. 

In  describing  this  species  Hulst  does  not  say  how  many  specimens 
were  in  hand,  but  from  the  fact  that  two  localities  are  given,  Texas  and 
Arizona,  we  know  that  more  than  one  specimen  was  before  the  author. 
There  are  at  least  five  types  labelled  as  such  in  existence,  a  male  and  female 
in  Hulst's  own  collection,  a  female  in  the  Brooklyn  Institute  Museum,  and 
two  specimens  in  the  National  Museum,  one  of  which  as  above  mentioned, 
a  female  from  Arizona,  formed  part  of  the  material  from  which  Dyar  de- 
scribed his  Glaucina  erroraria.  The  other  type  in  the  National  Museum 
Dyar  says  is  Glaucina  pygmeolaria,  Dyar  rejected  the  Arizona  type  because 
it  had  a  spur  on  the  fore  tibia  and  so  went  into  the  genus  Glaucina  whereas 
Hulst  described  the  species  in  Ccenocharis.  As  a  matter  of  fact  all  the  types 
whether  from  Texas  or  Arizona  have  the  tibial  spur.  The  Texas  types^ 
however,  differ  from  those  from  Arizona  in  their  clay-yellow  rather  than 
gray  color  which  renders  the  insect  very  different  in  general  aspect;  it  is, 
I  presume,  a  distinct  si>ecies  allied  to  puellaria,  Dyar  has  already  limited 
Hulst's  name  to  this  form  by  using  an  Arizona  sp>ecimen  as  the  type  of 
another  species. 

Habitat:    San  Antonio,  Texas. 

Types:  The  location  of  these  is  indicated  above. 

Glaucina  pearsalli,  new  species. 

Expanse,  33-35  mm.  Head,  body  and  primaries  dark  ash-gray;  secondaries 
white,  except  the  inner  area  which  is  dark  ash  gray.  Intradiscal  line  of  primaries 
more  than  one-thiid  out,  blackish,  rather  broad  and  diffuse,  crenulate;  as  a  whole 
rather  straight  except  at  costa  where  it  bends  in  toward  costal  margin.  Extradiscal 
line  blackish,  more  defined,  crenulate,  extends  from  less  than  one-fourth  in  from 
apex  to  middle  of  inner  margin.  Occasionally  these  Unes  are  obsolete  or,  on  the  other 
hand,  emphasized  on  the  veins.  Discal  spot  round,  black,  diffuse.  Fringe  gray. 
Secondaries  with  a  blackish  median  line  showing  on  inner  area.  Terminal  line 
blackish.  Discal  spot  moderate  in  size,  conspicuous  on  the  clear  white  ground. 
Fringe  white.  Beneath,  whitish  with  a  sparse  scattering  of  fine  gray  scales  which 
gather  particularly  on  the  costa  and  toward  the  apex  of  primaries  and  on  inner 
of  secondaries.    Discal  spots  present  on  all  wings  and  usually  conspicuous. 
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are  a  soft  ssh-gny  rsther  than  browniah-gTay.    Tbe  genitalia  alMnr  ^t 
we  have  here  a  valid  apedes  and  not  a  mere  variety  to  cratetid  witfa. 

Olaudna  abdonklnalls  new  species. 

Expanse,  23-34  mm.  Head,  thorax  and  all  wings  whitish,  rather  aptuw^ 
sprinkled  over  with  fine  blackish  scales.  Abdomen  whitish,  becoming  biownab 
apically,  tmd  with  a  moderate  sized  spot  bordered  with  brown  on  each  of  the  fitat 
two  segments.  Intradiscal  line  indicated  by  an  obscure,  insular  ahade.  Eixtt»- 
discal  line  brown,  nanow,  denticulate,  extending  in  a  rather  straight  line  fram 
one-fourth  in  on  costa  to  one-third  in  on  Inner  margin.  Subterminal  line  abfloit. 
Terminal  line  brown,  fine,  continuous,  Discal  spot  a  small  obscure,  linear  ^mi. 
Fringes  white.  Secondaries  with  a  faint  indication  of  an  irregular  line  runnnw 
through  the  center.  Discal  spot  small,  round,  distbct.  Terminal  line  and  f  i  iniia 
as  in  primarica.  Beneath,  uniformly  whitish,  the  discal  qwta  and  teimmal  Unea 
faintly  indicated. 

Described  from  two  male  specimens  collected  by  Mr.  Geo.  H.  Field.  Type  in  the 
American  Museum  of  Natural  History;  rotypc  in  Mr,  Field's  collection. 

Habitat:  San  Diego,  California,  July  31  and  August  1. 

With  its  pale  color,  almost  straight  denticulate  line,  and  spotted  abdo- 
men this  species  should  be  rather  easily  distinguished  from  all  other  de- 
scribed species  of  the  genus. 
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Olftuclnft  blllnafttft,  new  species. 

Expanse,  35  mm.     Head,  body  and  fore-wings  an  even  brown-^ray.     Prtnutriea 

crossed  by  two  contrasting,  narrow,  black  linea.  The  inner  or  intradiscal  b(%iOB  one- 
third  out  on  costa  and  extends  to  discal  cell,  then  follows  the  radial  vein  outwardly 
to  almost  the  middle  of  the  cell,  crosses  the  cell  at  this  point  and  nins  inwaid  again  on 
the  cubital  veinto  just  below  the  origin  of  the  line,  extending  thence  sinuously  to 
inner  margin.  The  outer  or  extradiscal  line  begins  leas  than  one-third  in  on  coeta 
and  extends  sharply  denticulate  to  one-third  in  on  inner  margin  running  subparallel 
to  the  out«r  margin.  Subterrninal  line  scarcely  visible  as  a  denticulate  whitish  shade 
running  through  the  center  of  the  outer  area.  Terminal  line  black,  continuous. 
Disca]  spot  moderate  in  size,  oval,  not  defined.  Fringes  concoloroua  with  ground 
color  of  wing.  Secondaries  smoky,  paler  on  disk,  of  the  same  color  as  primaries  on 
inner  area.  A  clearly  marked,  black  denticulate  line,  extends  from  the  middle  of 
the  inner  margin  to  a  short  distance  from  Cui  ending  abruptly  at  this  point.  Termi- 
nal line  block,  continuous.  Discal  spot  as  in  primaries.  Fringes  smoky  becoming 
whitish  toward  apical  angle.  Beneath,  pole  gray,  smoky  outwardly  on  all  wings. 
Discal  spots  large,  conspicuous,  especially  on  secondaries. 

Named  from  one  female  in  Dr.  Wm.  Barnes's  collection. 

Habitat:  Redington,  Arizona. 

A  very  marked  species  readily  known  by  its  two  contrasting  lines,  the 
inner  of  which  is  singular  in  that  it  runs  outwardly  along  the  veins  of  the 
discal  cell  through  the  center  of  which  it  crosses. 


Olauclna  spiphysaria  Dyar. 

1908.    Dyak,  Proc.  Ent,  Soc.  Wash.,  X,  55,  Glaudna. 

This  seems  to  be  a  common  species  in  southern  California,  no  less  than 
one  hundre<I  and  eighty  specimens 
being  before  me  from  this  region. 
The  dates  on  the  various  specimens 
would  seem  to  indicate  that  there 
are  two  flights  annually,  one  from 
mid-March  or  slightly  earher  to  the 
en<l  of  April,  and  another  from  the 
latter  part  of  June  through  July, 
August  and  September  to  late  Oc- 
tober. Probably,  however,  the  spe- 
cies flies  continuously  from  March 

to  October.     Dyar  suggests  (in  /tH.)       Fig.  5.    GFoiudift  of  aitucina  tpipKnaria. 
that  this  species  may  equal  Strecker's 

golgolaia  described  from  Nevada  but  I  am  quite  convinced  that  the  two 
forms  are  distinct. 
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H^fcriar.:  CAHforxift  —  S«i  Die«o.  Mivdi  11-Apr.  26,  June  21-OciobeT  7-29: 

w^s^  Apr.  2Sr:  W«s3S  Rircnide,  October  1-28. 

T^fKe:  Ooe  niftle  uvl  rvo  females  in  the  U.  S.  Nationjd  Moseum. 


GUociiiA  folfoiata  Strecker. 

1899.    Stkeckex.  ]>p.  Rbop.  HeC.  flnppL  2,  11,  Eupetkecia, 
1902.     HcuT.  Bun  52.  U.  5.  Nat.  Mua^  272,  Tepkroduttia. 
1905.    Dtak.  Proc.  Ent.  Soc.  Wmb^  VII,  93,  daueinaf 

I  cannot  satLrfactorily  identify  an\'thing  before  me  with  this  speaeL 
Dr.  Dyar  says  'see  a}jove  that  it  may  be  the  same  as  his  epiphysaria  and 
certainly  it  approaches  this  species  more  closely  than  any  other;  yet  in  al 
the  series  of  epiphysaria  l>efore  me  not  one  matches  it  in  all  respects.  That 
the  two  species  are  distinct  I  have  little  doubt. 

Habitat:  Nevada. 

T>'pe:  One  female  in  the  Field  Cdumbiao  Museum. 

Glaucina  xnagnifica,  new  species. 

Expanse,  28-33.  Head,  body  and  fore-wings  dark  gray,  tending  to  brown.  Col- 
lar of  thorax  black.  Primaries  crossed  by  two  blackish  lines  sometimes  oontinuoos, 
but  usually  broken  up  into  spots  or  dashes;  rarely  one  or  both  are  absent  or  almoit 
so.  Intradiscal  line  extends  obliquely  from  one-third  out  on  costa  to  center  of  diseiJ 
cell,  then,  forming  an  acute  angle,  extends  irregularly  inward  to  near  the  base  ci  the 
wing  on  innrT  rnarjrin.  P'xtra<^lisc;il  line  extonds  inwardly  cur\'ed  from  one-third  in 
on  co.sta  to  .M,  tlM-rif*-  niris  irn-Kularly  iriwanl  to  irinor  margin  ending  close  to  the 
tfrrrniriatiori  of  thf  intradisral  lino.  A  difliiso  int-^lian  8^ia<le  is  soinetini(?s  prej«eni 
on  i\u'  iruH-r  ruarpin  h'tw^M-n  tho  two  primar>'  cn>ss-line3  and  this  rarely  extends  in- 
wardly toward  tlif  CMit«'r  of  th(.'  wing,  wlienj  it  fades  out.  Sabterminal  line  whitL^h, 
distinct,  stronply  .^rallopf-^l  bctwf*f' n  tlio  veins.  Tlie  spaces  formed  by  the  subterminal 
line  inwardly  are  filial  in  with  hlacki.sh  lunules  more  or  less  defined.  Terminal  line 
blaeki.sli,  finj*,  rornpb'te.  DL^cal  spot  absent  or  repn'sented  by  a  faint  oval  shade. 
Secondaries  srnoky.  ^ray  on  inner  aroa  where  threes  lines  extending  a  short  distance 
into  the  wing  are  more  or  less  sharply  markcnl.  Heneath,  even  smoky-gray  on  pri- 
maries, a  disral  spot  u.siially  sliowing,  whiti.sh  an<l  finely  irrorate  on  secondaries,  a 
small  round  di.scal  spot  showinR  quite  conspicuously. 

Deserihe<i  from  njany  sfK'cimens  of  botli  sexes  from  the  eollections  in  the  Ameri- 
can Mu.'^eurn  of  Natural  History  and  in  tho.^e  of  Mr.  K.  F.  Pearsall  and  Dr.  \Vm. 
Bame.s. 

Habitat:  San  Diego,  California.  August  15  to  October!);  and  West  Riverside. 
California. 

Several  specimens  too  badly  rubbed  to  be  made  typi's  are  dated  February  28  and 
October  1  to  Nov.  2. 

Though  scarcely  to  l)e  iis.sociated  with  imtnnouarid  at  first  sight  the  geni- 
talia indicate  that  these  species  are  closely  allied,  this  str\icture  being  practi- 
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cally  alike  in  both.  A  closer  examination  shows  also  that  the  pattern  of 
the  wings  is  roughly  similar  though  much  more  definite  in  magnifica.  The 
larger  size  and  far  darker  coloring  of  this  new  species  will  further  distinguish 
it  from  the  whitish-gray  mormonaria. 


Glaucina  hulstinoides,  new  species. 

Expanse,  24.5-27  mm.  Head,  body  and  all  appendages  with  mixed  white  and 
black  scales,  sometimes  one,  sometimes  the  other  color  predominating.  The  poe- 
terior  part  of  the  head,  the  collar,  and  the  second  abdominal  segment  are  usually 
almost  entirely  black.  The  maculation  of  the  abdomen  is  various,  rarely  (in  one 
specimen)  assuming  double  dorsal  spots  on  the  posterior  segments.  The  primaries 
appear  oddly  longitudinally  strigate,  and  are  crossed  diagonally  (from  apex  to  inner 
margin)  with  more  or  less  indefinite  cross  lines.  The  longitudinal  strigation  is 
brought  about  by  the  veins  being  narrowly  lined  with  clear  white.  The  intradiscal 
line,  narrow  and  blackish,  is  only  obvious  from  near  the  base  of  the  inner  margin  to 
the  middle  of  the  submedian  cell,  and  even  here  is  often  broken  or  obscured.  The 
extradiscal  line  is  geminate,  blackish,  and  like  the  intradiscal  line  begins  on  the 
inner  margin  near  the  base  and  extends  only  partially  across  the  wing;  usually  con- 
tinuously to  vein  cubitus  1  and  thence  continued  in  a  series  of  two  or  three  spots  above 
this  point.  Externally  this  line  is  bordered  by  a  white  line  which  extends  beyond  the 
black  intradiscal  line  to  the  costa,  curving  sharply  inward  on  vein  radius  t  and  then 
extending  in  a  straight  line  to  the  costal  margin.  A  second  narrower  white  line,  con- 
stituting the  subterminal  line,  runs  parallel  to  this  from  the  inner  margin  to  M$, 
never  exceeding  this  vein.  Terminal  line  fine,  black,  continuous.  Fringe  with  a 
broad  blackish  band  running  through  the  center.  The  secondaries  are  quite  uni- 
formly grayish  or  whitish,  with  the  terminal  line  and  fringe  as  in  the  primaries  and 
with  indications  of  three  blackish  straight  lines  extending  from  the  inner  maigin 
partly  into  the  wing.  Beneath,  the  primaries  are  whitish  or  grayish  with  the  costa 
mottled  with  clear  black  specks;  the  secondaries  are  white  with  profuse  scatterings 
of  black  scales,  particularly  basally;  the  terminal  line  and  fringe  on  both  wings 
are  as  on  the  upper  surface. 

Types:  Seven  males  and  three  females  received  from  Mr.  R.  F.  Pearsall,  several 
cotypes  of  which  are  in  the  American  Museum  of  Natiu'al  History. 

Habitat:  La  Fuerta,  California,  October  10  to  22. 

This  species  roughly  resembles  HuUtina  terlineata  Dyar  in  superficial 
aspect,  but  is  a  true  Glaucina  having  both  a  tibial  spine  and  tuberculated 
front. 

Glaucina  mormonaria  Dyar, 

1907.    Dyar,  Jour.  N.  Y.  Ent.  Soc.,  XV.  106,  Glaiudna, 

This  species  seems  to  fly  not  uncommonly  in  Utah  in  association  with 
Ccmocharis  interruptaria  Grote  from  mid-May  to  mid-September,  the  speci- 
mens found  toward  the  end  of  the  season  being  smaller  than  those  whidh 


Bit  8-     G«nlt»li»  or  fllBBClaa  mar-        ,      H.    z!' ,  .    _«    .  .  •    *     —      .    -  .-. 

Emckft,  iimt  8  to  Ame  9,  AnBUsk  1.    Ari- 
sou— Uarah  16-23;  Bedmston.    ColMMdo— Doniwo,  Ji4r  8-XS. 

Types:  Hum  niatea  ntid  two  fcoMlM  in  tho  U.  S.  Natiixul  Hw 
in  the  AiiMriean  Muwum  of  Natonl  ffiatocy. 


1806.    HtTLsr,  TniiB.  Am.  Qit  8oo.,JLXIII.  863.    T>pa^ 


Four  species  belongiag  to 
this  genus  have  been  described. 
They  are  in  the  order  of 
their  description :  inlerruptaria, 
ochrofiiscaria,  tgnararia  and 
denticidana.  Eupetheciaria  and 
eUmgata  referred  to  this  genus 
in  Hulst's  'Classification'  do 
not,  as  I  have  shown  in  the 
foregoing,  belong  here. 


Fore  les  of  <!<*• 


CcBuochajis  interruptarta  Grote. 

1882.  Grote,  Can.  Ent.,  XIV,  185.  Tomos. 

1883.  Grote,  Can.  Ent.,  XV,  24,  Tomoa. 

1887.  HnLBT,  Ent,  Am.,  Ill,  11,  Lepiodes. 

1888.  HuLST,  Ent.  Am.  IV,  49,  -  Lepiodes  behrensata. 

1896.    HoLST,  Trana.  Am.  Ent.  Soc.,  XXIIl,  353,  Canocharit;  bon.  wp. 

This  species  was  described  from  a  female  taken  in  Arizona.  In  general 
appearance  it  is  extremely  close  to  Glaucina  mormonaria  Dyar  and  since 
tfab  name  has  been  proposed  interruptaria  has  been  masquerading  under  it. 
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The  species  seems  to  be  quite  common  in  Utah  where  in  Stoclcton  we  have  it 
as  occurring  continuoualy  from  May  16  to  Sept.  12,  and  in  Eureka  from  May 


9  to  Aug.  1,  skipping  however  the  month  of  July.  It  occurs  also  in  Arizona 
—  Prescott,  Aug.  30,  and  Redington  —  and  in  Blanco  Co.,  Texas.  Dr. 
Dyar  (Proc.  Ent.  Soc.  Wash.,  V,  226,  1903)  reconls  it  also  from  Williams, 
Ariz. ;  but  it  is  very  doubtful  whether  this  record  really  refers  to  interrup- 
taria. 

Habitat:  As  above. 

Type:  Ope  female  io  the  Brooklyn  Institute  Museum. 


Gnnocharia  ochrofuscarla  Grote. 

1882.  Grote,  Can.  Ent.,  XIV,  186,  Tomoa. 

1883.  Grote,  Can.  Ent.,  XV,  25.  Tomot. 

1887      HuiST,  Ent.  Am.,  Ill,  II,  var.  of  Lejnodea  iTUaruplaria. 

1896.    HuLST,  Trans.  Am.  Ent.  Soc.,  XXIII,  353,  Cxnocharia;  bon.  sp. 

This  species  was  described  from  a  single  specimen  and  the  fact  that  the 
maculation  is  scant  and  indistinct  may  account  for  its  having  been  unrecog- 
nized since  it  was  named.  I  am  pleased  to  be  able  to  say  therefore  that 
several  good  specimens  unquestionably  of  this  species  have  been  discovered. 

Habitat:  Arizona—  Prescott,  Sept.  16-18;  Phoenix,  April  18, 19;  Parker,  March 
9,  12.  15;  Christmas,  Gila  Co.;  Redington. 

Type:   One  female  in  the  Brooklyn  Institute  Museum. 

There  are  e\idently  several  closely  allied  species  comprising  the  ochro- 
fuscaria  group.     The   typical  form  from  Arizona   expands  23-27  rom.>. 
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averaging  alx>ut  2o  mm.,  and  has  the  markings  more  or  less  diffuse;  mat- 
dunnoughi  ranges  between  26.5  and  29  mm.  and  has  the  cross  lines  enipha> 
sized  on  the  veins  with  the  iotcr\-ening  space  more  or  less  filled  in  with  dark 
scaler;  inditiinda  is  the  smallest  ranging  between  20  and  24  mm.  with  the 
markings  diffused  exactly  as  in  ockn^tucaria;  while  <^*»rura  19  much  the 
largest,  expanding  30-34  mm.  and  has  the  markings  even  mor«  obscured 
than  either  indistinda  or  ockrofutearia.  ilaedunnougki  occurs  with  the 
type  form  in  .\rizona,  and  indutineta  seems  to  be  confined  to  southern  Cali- 
fornia, from  whence  many  .specimens  have  been  received. 

Cceaochuls  indiitinetft,  new  species. 

Expanse,  20-24  nun.    Head,  thorax,  abdomen,  primaries  and  inner  mai^  rf 

•econdaries  n^hitish,  in  the  male  dpnM4y,  ii.   ae  female  sparsely  scattered  over  with 

blackish  scales.    This  scattering  of  scales  is  wj 

uniforai.    Primanea  with  two  blackish  croaa  lisea. 

more  or  less  indeterminate,  sometimes  cntinly 

absent.    Wlien  present  the  inner  or  intradiseal 

line  irregular,  begina  on  inner  third  or  fourth  ot 

coeta.  extends  outward  in  the  region  of  the  discal 

cell,  then  runs  irresulariy  lo  inner  fourth  of  po*- 

terior  margin.     The  outer  or  cxtrsdiscal  line  also 

irregular,  begins  on  outer  fourth  of  costa,  extendi 

inwardly  curved  to  center  of  ning,  then  fwms  a 

V-shaped  mark  on  the  crotch  of  Cui  and  Cut  and 

\'n!  :•     CiTiitiiliii  111-  r.r:,,i,„r,,     "^"^  iMH .11x1  to  iMnpr  thinl  of  [xisterior   inarBin. 

X.J  "i  r.i.  i:\tcnially  ihis  line  is  bonlernl  by  n  nhili.>iih  line 

of  gmuiiil  CDiiir.     .Silitcnimml  linf  wliili-.  funned 

b>  ^  Mrii.s  ot  sc':illuiv-<  hftwri.n  lli<:  wins.     Ti>nuin;il  line  Matk,  continu.m-.      I  Hscal 

spot  :iliwiit.     .Srr-mil«iir.^eM'fpt  inner  iiiarpii  ■mi  i-vi-u  sinokv  (trjiy  (m.nii-)  or  wliiti^i 

(fcninlc).     Itcni'iith,   priniiirifs   p:il.'  smoky;   wniMihirieH  whitinh,  spanu'ly  irriirate 

with  tine  broini  ;i(.iiiis.     Discal  [hiints  eviilnil  in  .•iomi'  a[>ecimens. 

Types:  Tliirlmi  males  and  ri(;Fil  fvmiiU's  I'olli-clii!  by  Mr,  Geo,  H.  ?'i<-l.l,  Typ« 
and  cotvpcs  in  the  .\rn(Tif:ui  .Miismtri  of  N:itur!il  IlisU)rv;  :md  eotvpcs  with  Mr. 
Fii-1.1. 

llahitat:   .-^aii  JJii^no,  Califurnia.  July  ll-.\\iKiist  1. 

lit  is  iitiirufDily  sinallcT  and 
ii-  111  apply  till'  iiuriie  orhro- 
vci  tiiiiy  cvciituany  be  found 
ill)  suiiiiar  it)  ^ne  and  color, 
infiT  111  iiaiiif  the  present 
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CoBnocharls  macdunnoughi,  new  species. 

Expanse,  26.5-29  mm.  Head,  body  and  ground  color  of  wings  whitish  or  brown- 
ish, the  latter  color  produced  by  a  profuse  scattering  of  fine  brown  scales.  Primaries 
with  intradiscal  line  represented  by  black  dashes  on  the  veins  about  one-third  out  on 
wing.  Extradiscal  line  similarly  represented,  but  occasionally  the  dashes  are  feebly 
connected  by  a  brown  diffuse  band;  together  they  form  a  scalloped  line,  the  black 
dashes  constituting  the  apices  of  the  individual  scallops.  In  its  course  it  extends 
from  one-fourth  in  on  costa  irregularly  to  middle  of  inner  margin,  being  drawn  in 
between  veins  Cut  and  the  anal  vein  and  connected  at  this  point  with  the  intradiscal 
line  by  an  intervenular  black  dash.  A  diffuse  brownish  dash  also  occupies  the  discal 
cell.  Outer  area  pale  at  extradiscal  line,  darker  outwardly,  and  with  a  brown  shade 
running  through  the  center.  Terminal  line  black,  continuous.  Fringe  gray.  Sec- 
ondaries with  a  moderately  broad  median  line,  quite  regularly  curved,  rather  feebly 
defined  anteriorly  and  pronounced  at  inner  margin.  Terminal  line  and  fringe  as  in 
primaries.  Discal  spot  absent.  Beneath  pale  gray  or  pale  brownish,  the  second- 
.aries  somewhat  inorate  with  pale  brown. 

Types:  Two  females  from  Dr.  Barnes,  the  cotype  of  which  is  in  the  American 
Museum  of  Natural  History. 

Habitat:  Christmas,  Gila  Co.,  Ariz.,  and  Redington,  Ariz. 

This  species  may  be  easily  recognized  by  the  two  cross  lines  being  heaxdly 
marked  on  the  veins  and  between  which  the  space  is  in  part  darker  than 
the  rest  of  the  wing.  I  take  pleasure  in  naming  this  species  after  Dr. 
Jas.  McDunnough,  the  indefatigable  curator  of  the  Barnes  collection  of 
Lepidoptera. 

CoBnocharis  obscura,  new  species. 

Expanse,  30-34  mm.  Head,  body  and  primaries  with  mixed  brown  and  whitish 
scales  rather  evenly  distributed.  Two  blackish  lines  usually  only  vaguely  indicated 
-cross  the  primaries.  The  first,  sometimes  practically  absent,  extends  out  from  costa 
to  center  of  discal  cell  then  bends  acutely  inward  and  runs  slightly  irregularly  to  inner 
margin  ending  one-fifth  or  less  out  from  base  on  this  margin.  The  second  begins  on 
the  costa  less  than  one-fourth  in  from  apex  and  extends  subparallel  to  outer  margin, 
•denticulate  to  Cus,  then  irregular  to  near  the  middle  of  inner  margin.  This  line  is 
usually  emphasized  on  the  veins,  and  may  be  entirely  lost  except  on  the  veins  and  in 
the  inner  area.  Subterminal  line  scarcely  traceable  in  the  outer  area  as  a  waved  whit- 
ish line.  Terminal  line  deep  brown,  continuous.  Discal  spot  not  evident.  Second- 
aries rather  even  pale  yellowish-brown  except  at  the  inner  margin  where  they  are 
jprayish  like  the  fore  wings.  A  single  median  brown  line  is  indicated  at  the  middle  of  the 
inner  area.  Discal  spot  absent.  Beneath,  the  primaries  are  very  pale  yellowish- 
brown;  the  secondaries  white  with  fine  brown  atoms  evenly  scattered  over  the  surface. 
Discal  spots  absent. 

T3rpe8:  Five  males  from  Dr.  Barnes,  two  cotypes  of  which  are  in  the  American 
Museum  of  Natural  History. 

Habitat:  South  Arizona,  April  1-15  and  September. 
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Habitat  and  typw:  Afl  above. 

Coenocharis  denticularia  Dyar. 

1907.  Dtar,  Jour.  N.  Y.  Ent.  Soc,  XV,  107.  CofnocAom. 

Tliis  ^poctes  still  remains  known  to  us  by  the  unique  specimen  from  which 
it  was  described.  Dyar  compares  it  to  Glavcina  golgolala  Streck.  but  from 
the  description  I  would  say  it  was  nearer  my  Glaucina  magnifica  in  appear- 
ance. The  species  was  described  from  the  Chirichua  Mts.  in  Arizona  and 
the  type,  a  male,  is  in  the  National  Mu.seum. 


Gtsnocharla  eureka,  new  species. 

Expanse,  27-28  mm.  Entire  moth  ashy-gray,  caused  by  the  even  digtributWD 
of  fine  black  seales  over  a  whitish  (jround.  The  secondaries,  except  the  inoer  area, 
appear  smoother  and  very  slightly  browner  than  the  primaries.  Intradiacal  line  of 
primaries  represented  by  an  obscure  dash  at  one  or  two  planes  about  ooe-fourth  out 
from  the  base  of  the  wing.  Extradiscal  line  brown,  begins  on  costa  on&-fourth  ia 
from  the  apex  and  extends  irregularly  denticulate  to  the  middle  of  the  inner  margin, 
being  emphasized  on  the  veins,  and  lost  or  faint  between  them  above  Cui,  but  oontiu* 
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uous  below  Cui.  Subtenninal  line  barely  traceable  as  a  fine  denticulate  white  line. 
Terminal  line  brown,  continuous,  slightly  extended  inwardly  on  the  veins.  Discal 
spot  absent.  Fringes  concolorous  with  ground  color.  Secondaries  with  a  short 
distinct  line  in  center  of  inner  area,  which  may  sometimes  be  traced  across  the  wing 
as  a  more  or  less  interrupted  denticulate  brown  line.  Discal  spot  absent.  Terminal 
line  brown,  even,  continuous.    Beneath,  uniform,  ashy-gray. 

Types:  Two  females  received  from  Mr.  R.  F.  Pearsall,  one  of  which,  the  cotype, 
is  deposited  in  the  American  Museum  of  Natural  History. 

Habitat:  Eureka,  Utah,  May  9  and  31. 

A  very  distinct  and  characteristic  species  distinguished  from  all  others 
of  the  genus  by  the  ashen-gray  color  and  the  single  line  obliquely  crossing 
the  fore-wings. 

Ssmglochis  Hvht. 
1896.    HuLST,  Trans.  Am.  Ent.  Soc,  XXIII,  351.    Type,  perumbraria  Hulst. 


Synglochis  perumbraria  HulsL 

1896.    Hulst,  Trans.  Am.  Ent.  Soc,  XXIII,  352,  Synglochis. 

A  species  with  a  characteristic  robust,  rough-scaled  appearance  by 
which  it  can  usually  be  identified.  The  two  broad,  diffuse  lines  crossing 
the  primaries  somewhat  irregularly  will  also  serve  as  aids  in  determination, 
though  one  or  both  of  these  may  be  wanting.  The  peculiar  truncated  cone 
on  the  front  is  only  equalled  in  size  by  Morina  coniferaria  Gross.,  while  the 
single  spur  on  the  hind  tibia  distinguishes  it  from  all  other  species  of  the 
group  except  Holochroa  dissociarius  Hulst. 

Types :  The  only  types  that  I  have  been  able  to  locate  are  one  male  and 
one  female  in  the  Rutgers  College  collection  at  New  Brunswick.  The 
female  is  from  San  Bernardino,  California,  and  coming  from  the  region  from 
whence  the  species  was  described  —  South  California  —  is  undoubtedly  a 
type;  but  the  male  (and  this  sex  also  was  before  the  author  when  describing 
the  species  as  is  shown  by  the  generic  diagnosis)  is  from  Colorado  desert 
and  therefore  probably  not  a  type.  Though  the  species  was  described  from 
specimens  received  from  both  Edwards  and  Riley  no  types  are  in  either  the 
American  Museum  or  the  National  Museum  collections;  nor  have  I  been 
able  to  find  any  in  the  Brooklyn  Institute  collection  where  Hulst  placed  a 
part  of  his  types. 

Morina,  new  genus. 

Palpi  short,  not  exceeding  the  front,  vestiture  loose  at  base;  head  when  denuded, 
corneous,  vertex  high,  two  small,  lobe-like  processes  beneath  each  eye,  front  strongly 


I.  fore-,  mid-.  >nd  hlnd-lef:  S,  I: 


Thorivx  and  abdonicii  untuftctl.  Anterior  tibia  short,  the  apex  extended  into  ft  long 
heavy  spine;  posterior  tibia  not  swollen,  without  liair-pcncil,  with  double  pair  tt 
apurs.  Friniariofl  rather  broad,  costa  straight,  apex  rounded;  secondaries  oonDaDjr 
brood.    Venation:  primaries  11  veins,  Ri.tti+t  and  H*  on  one  stalk,  M|  from  diacal 
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cell;  one  accessory  cell  present;  secondaries,  Sc  separate,  approximating  R  for  a  short 
distance  near  center  of  discal  cell,  Ms  absent. 
Type:  Morina  coniferaria  Gross. 

A  g^nus  distinct  from  the  others  of  the  Coenocharis-Glaucina  group  by 
its  broader  wings.  This  difference  is  correlated  by  differences  in  head  and 
antennal  structure. 

Morina  coniferaria,  new  species. 

Expanse,  20-24  mm.  Head,  thorax  and  abdomen  pale  brown  tending  to  whitish. 
Abdomen  with  double  dorsal  brown  spots  on  the  posterior  part  of  each  segment. 
Primaries  reddish-brown  over  a  whitish  background.  Intradiscal  line  brown,  fine, 
originates  on  costa  one-third  out  and  extends  irregularly  outward  to  near  base  of  wing 
at  inner  margin  being  acutely  angled  inwardly  on  anal  vein.  This  line  is  preceded 
more  or  less  distinctly  by  a  ferruginous  shade.  Both  lines  are  occasionally  lost  in 
part  by  the  deepening  of  the  ground  color.  Extradiscal  line  brown,  fine,  originates 
on  costa  one-fifth  in  from  apex  and  extends  very  irregularly  to  middle  of  inner  margin. 
To  vein  Mi  this  line  is  somewhat  broken  and  runs  slightly  outwardly  toward  outer 
margin;  from  this  point  on  it  is  complete.  Externally  it  is  bordered  by  a  deep  fer- 
ruginous shade.  Sub  terminal  line  whitish,  irregular,  usually  only  vaguely  showing. 
Terminal  line  brown,  scalloped.  Discal  spot  small  round  and  usually  distinct.  A 
blackish  subapical  dash  in  outer  area.  Secondaries  pal,e,  whitish  in  anterior  part, 
pale  brown  posteriorly.  A  distinct  median  brown  line  preceded  by  a  brown  shade 
and  succeeded  by  a  ferruginous  shade  is  present  on  the  inner  margin,  and  extends 
only  partly  into  the  wing.  Subterminal  line  showing  only  on  posterior  half  of  wing. 
Terminal  line  as  in  primaries.  Discal  spot  small,  black,  sometimes  absent.  Beneath, 
whitish  or  brownish  and  more  or  less  speckled  with  brown.  Discal  spots  usually  con- 
spicuous, though  sometimes  absent. 

Types:  Two  males  and  two  females  from  Dr.  Barnes,  a  pair  of  ootypes  of  which 
are  deposited  in  the  American  Museum  of  Natural  History. 

Habitat:  Baboquivaria  Mountains,  Pima  Co.,  Ariz.,  and  '\South  Arizona." 
May  1-15.  July  16-23  and  Aug.  1-15. 

A  very  curious  species  with  somewhat  the  aspect  of  the  members  of 
Boarminie  group.  Its  structural  characters  however  place  it  in  with 
Glaucina  and  Camocharis, 


Stenocharis,  new  genus. 

Palpi  moderately  long,  terminal  joint  long,  slender,  drooping;  tongue  stronc^y 
developed;  front  produced,  consisting  of  a  circular  disk  slightly  elevated  in  the 
center;  antennae  of  male  bipectinate  almost  to  tip,  the  pectinations  rather  short 
and  distinctly  clavate.  Thorax  tufted  posteriorly.  Abdomen  long,  with  dorsal 
tufts  on  first  four  segments,  and  lateral  tufts  on  the  apical  segments.  Anterior  tibia 
unarmed;  posterior  tibia  slender,  without  hair-pencil,  with  two  pairs  of  qnirs. 
Primaries  long  and  narrow,  costa  rather  straight,  apex  pointed,  angle  of  outer  maiglD 
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St  center  Slid  anal  aD|^  difltket  M  ccMxqwrad  wUh  C^^ 

ariee  modoately  broad,  aUgJitiy  etoavated  between  Tefaia  Bf  t  wood  Kt*    IfmtAm 

primaim    12    Tdnm    Bt 
•taDoed  with  Bml  &  nd  Ifc 
diaeal  oA,  no  aeoeMOfy  edl,  II 

tlMfa  b  s  tflDdemsgr  Ibr  ona  to 
Qiarthebaaeof  Ri  «ad  ■•; 
dailfla,  Se  aepanto, 
aeU  to  b^rood  middDob  M« 
l^pa:  Skmoeha 

CfaKMB. 

Thooi^  belongmg  to  tfe 
Glaii(m«hC(rmoeikirt#  groi^  tfcii 
gaina  differs  wicMs^  in  the  ahape 
<rf  the  wings,  which  have  mtm 
more  squarish  rather  thaaeSp* 
ttcal  sfaape»  in  the  short  iaaiead 
of  plumose  aatemial  peetiaa- 
tionsy  in  the  thoracic  and  ab* 
dinninal  tufting  and  in  At 
vaiation;  in  ackKtion  the  sigrk 
of  pattern  on  the  wings  is  qoils 
Fig.  11.    yenatkm  of  aunotkmru.  different. 


Stenocharis  permagnaria,  new  species. 

Expanse,  37  mm.  Head  and  body  grayish-brown.  Thorax  with  a  jet  black  spot 
in  center  near  posterior  margin,  and  abdomen  with  a  black  tuft  on  each  of  the  first 
four  segments.  Antennse  yellowish-brown,  strongly  pectinated  but  not  plumose 
as  are  those  of  the  other  members  of  the  group.  Ground  color  of  wings  lig^ht  ^^yiab- 
brown,  the  inner  area  and  parts  of  the  costal  area  of  primaries  external  to  the  extnb- 
discal  line  whitish.  Intradiscal  line  blackish,  narrow,  crosses  inner  fourth  of  wing; 
is  rounded  outwardly  from  costa  to  middle  of  submedian  cell,  and.  forming  a  rather 
sharp  angle  extends  outward  again  to  inner  margin.  Extradiscal  line  in  width  and 
color  similar  to  intradiscal  line;  originates  on  costa  beyond  the  middle  and  extends 
in  a  sHghtly  inward  and  then  broadly  outward  curve  to  Cuj,  then  turning^  slightly 
inward  extends  wavedly  to  inner  margin.  A  distinct  black  apical  and  three  subapical 
dashes,  the  central  of  these  latter  the  largest,  are  present  quite  close  to  the  oosta. 
A  faint  brown  and  ocherous  cloud  is  also  present  in  the  outer  area  near  the  anal 
angle.  Terminal  line  fine,  deep  brown,  continuous.  Median  and  outer  areas,  es- 
pecially the  median,  finely  strigate  with  dark  brown.  Secondaries  pale  smoky 
inwardly,  becoming  darkly  so  outwardly.  Discal  spot  faint,  lunular.  Beneath, 
pale  yellowish-gray  becoming  on  the  primaries  smoky  apically.  Cross  lines  absent, 
but  the  apical  marks  of  the  upper  surface  reproduced.  Secondaries  with  terminal 
line  fine,  but  very  contrasting.     Discal  spot  moderate  in  size,  round,  brown. 
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Types:  One  male  from  Dr.  Barnes  and  in  his  coUection. 
Habitat:  Chiricahua  Mts.,  Cochise  Co.,  Ariiona,  Juae  lft--23. 

The  uDique  type  is  a  handsome  species  with  the  style  of  ornameDtation 
approaching  that  of  Tomos  nearer  than  any  other  group  or  species  consid- 
ered  in  this  paper,  yet  is  widely  different  even  from  this.  Its  large  size, 
long  wings,  pale  f^'^yish-brown  color,  distinct  apical  dashes  and  abdominal 
tufts  should  render  this  a  very  easily  distinguishable  species. 


Tomos  Morruon. 

1875.  Morrison,  Proc.  Boat.  Soc.  Nat.  Hist.,  XVII,  217.    Type,  Mixlopad- 
loriaGn. 

1876.  Packard,  MoDogr.  Geom.,  214,  pt.  II.  f.  4. 
1896.    HOLST,  Trans.  Am.  Ent  Sec,  XXIU,  351. 

Gucnfe  <lrew  up  his  description  of  the  genus  Lepiodea  (Spec.  G^n.,  X, 
I5d,  1857)  from  two  species  of  moths,  one  African  and  the  other  American, 


.  i.  3,  fore-,  mM-.  arid  hind-leg;  ■ 


which  apparently  were  quite  similar  in  structure  except  that  in  the  male 
the  African  species  had  fasciculed  antennie  while  the  American  one  had 
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dMan  8tn»|^  pediDiitod.    HUbt  nguAdi  Ae  iMmmaem  boHmm  At 

BpedtB  ms  €i  geaeAvwham  modern  w^/M&H^ 

scribed  imder  tlie  gemis  aiid  alio  Ae  one  flgoi^  lie  fii^ 

dm  to  v^eetaria  and  restorad  Momeon's  name  TorMit  for  nor 

Maiked  diffmnoes  in  antennal  attycUiie  aie  gfioonBy  used  1^ 


lead  to  the  needkas  fuaian  of  mMuy  of  onr  gmken,  I  am  tMomiag  Halil  it 
ie(aiding  romot  as  distinct  from  Ispioim. 


Siln&eal  fine  of  ptimsiies  sbomt  or  lepnsmlid  fagr  a  ante  cf  d^ 


Bilndisesl  fine  of  priniaries  osiiallsr  wen  naxked* 

Qioaiidookvieddi8li4mifwii,eiotilinBslMav^  &mAitgiQk  laisa 

of  long  ereei  sesiei 
Groond  color  ydlow  or  TeiypifatewnitiawlysBSttwrf 

ooflB  fines  nanow,  dlsod  9ot  1  mm.  or  loos  in  dhmelert 
of  imllMr  short  ereet  ooslos. 
Bipttise  2^2L6  mm.,  groand  oolor  of  9  3fdioir,  of  dP 
and  blown       •••••••• 

RypansB  264^  mm.-82  mm.,  gnxmd  color  of  boISi 
or  pale  blown  . 


Tornos  scolopacinaria  GuenSe. 

1867.  GuEN^E,  Spec.  G^.,  X,  360,  Lepiodes. 

1862.  Walker,  Cat.  Lep.  Het.  Brit.  Mus.,  XXIV.  1250,  Lepiodes. 

1867.  Packard,  Mongr.  Geom.,  565,  Lepiodes. 

1896.  HuLST,  Trans.  Am.  Ent.  Soc,  XXIII,  351,  Tomoe, 

1912.  Barnes  and  McDunnouoh,  Psyche,  XIX,  16,  early  tiageg. 
robiginosus  Morrison. 

1875.  Morrison,  Ptoc.  Bost.  Soc.  Nat.  Hist.,  XVII,  218,  Tomos. 

1876.  Packard,  Monogr.  Geom.,  214,  pi.  IX,  f .  39,  Tamoe;  664,  pi.  XIII,  Is.  3, 
3a,  larva, 

1887.    HuLST,  Ent.  Am.,  Ill,  11,  -  ecolopacinaria, 

1895.  HuLST,  Ent.  News,  VI,  103,  =  scolopacinaria, 
abjectarius  Hulst. 

1887.    HuLST,  Ent.  Am.,  II,  192,  var.  of  Tomoe  rchiginotue, 

1896.  Hulst,  Trans.  Am.  Ent.  Soc,  XXIII,  351,  Tornos;  6on.  «p. 
1907.    Grossbeck,  Trans.  Am.  Ent.  Soc,  XXXIII,  342,  -  cf* 


In  describing  this  species  Guen^  commented  on  the  dissimilarity  in 
the  color  of  the  sexes  as  did  also  Morrison  in  diagnosing  robiginonu.  Packard 
further  spoke  of  the  extreme  variability  of  the  form,  and  said  three  species 
could  easily  be  made  out  of  the  twelve  specimens  before  him.     The  third 
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"species,"  however,  would  have  been  based  on  size  and  not  color.  Yet, 
in  spite  of  all  this,  Hulst,  having  evidently  only  females  before  him  to  repre- 
sent scolopadnaria,  redescribed  the  male  as  a  variety  of  robiginosua.  Later, 
in  his  'Classification'  this  variety  was  accorded  specific  rank. 

The  metropolis  of  the  species  seems  to  be  in  Texas  from  whence  it  is 
constantly  being  received,  but  its  range  extends  eastward  to  Florida,  west- 


Fig.  13.     Genitalia  of  Tornot  teolopaeinaria, 

ward  to  Arizona  and  northward  to  Wisconsin  (Milwaukee),  and  Pennsyl- 
vania (Harrisburg).  It  is  rare  in  the  northern  part  of  its  range  and  this 
probably  accounts  for  its  larva  never  having  been  adequately  described.^ 
Abbott  in  his  manuscript  drawings  figures  the  peculiar  tubercled  larva  on 
its  food  plant  {"Coreopsis  [Primida]  aurictdata  or  probably  grandiflora**) 
together  with  the  pupa  and  both  sexes  of  the  adult,  and  Packard  in  his 
monograph  drew  up  his  description  of  the  larva  from  this  figure.  As  to 
the  habits  of  the  adult  we  have  merely  the  statement  by  both  Riley  '  and 
Grote  *  (the  latter  evidently  referring  to  this  species)  that  the  abdomen  is 
raised  above  the  thorax  in  repose. 

In  Texas  the  species  flies  from  February  18  (the  earliest  date  I  have 
for  its  occurrence)  continuously  to  October,  unless  for  some  reason  it  does 
not  occur  in  September  for  which  month  I  have  no  records.  From  Arkansas 
I  have  a  specimen  labelled  as  occurring  in  June;  from  Missouri  it  is  recorded 
as  occurring  on  April  19,  and  from  Harrisburg,  Pa.,  on  Aug.  21. 

Types:  Guen^  described  his  species  from  a  male  and  female  specimen 
in  his  own  collection;  Morrison's  types,  two  of  each  sex,  should  be  in  either 
the  Boston  Society  of  Natural  History  or  in  the  Museum  of  Comparative 


1  Barnes  and  McDunnough  (see  reference  above)  have  described  the  larval  stages 
since  this  paper  was  written.     Pood  plant:    Aster. 

*  Packard,  Monogr.,  216. 

•  Can.  Ent..  XV.  24.  1S83. 


1909.    Grosbbeck,  Can.  E:nt.,  XLI,  155,  Tomot. 

Originally  described  from  five  specimens  taken  in  Pinal  and  Pima  Coun- 
ties, Arizona.  The  species  has  not  since  been  taken  to  my  knowledge.  Tlie 
dates  for  its  time  of  flight  range  from  July  15  to  September. 


Tornos  fieldi,  new  .species. 

Expanse,  26.5-32  mm.  Palpi  with  mixed  yellow  and  brown  scales,  front  to  the 
antenoa;  usually  entirely  dark  brown,  vertex  yellowish.  Thorax  and  abdomen  dull 
yellow,  the  former  marked  on  the  collar  and  across  the  posterior  part  of  the  patagU 
with  brown,  the  latter  more  or  less  distinctly  marked  with  white  and  brown  at  the 
poaterior  edge  of  tiio  segments,  Primariea  dull  yellow  or  pale  dirty-biown  aparaely 
speckled  with  dark  brown  atoms.  Inlradiscal  line  dark  brown,  narrow,  irregular  in 
its  course  across  the  inner  fourth  of  the  wing,  never  entirely  complete  and  sometimes 
reduced  to  a  few  spots.  Extradiscal  line  concolorous  with  intradiscal,  fine,  usually 
contrasting,  continuous,  and  slightly  emphasized  at  the  veins.  From  the  ooata  one- 
third  in  from  apex,  it  extends  in  a  broad  outward  curve  to  about  vein  Mi,  then  turns 
inward  and  extends  obliquely  to  the  inner  margin  ending  close  t«  the  intradiacal  line. 
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Subterminal  line  fine,  whitish,  rather  evenly  denticulate,  preceded  and  succeeded  near 
the  costa  by  a  brown  shade,  and  sometimes  lost  in  the  ground  color  near  the  inner 
margin.  Terminal  line  dark  brown,  usually  interrupted  at  the  veins.  Fringe  faintly 
checkered.  Discal  spot  round,  deep  brown,  conspicuous.  Secondaries  with  ground 
color  paler  than  primaries  except  on  inner  and  outer  areas.  Extradiscal  line  when 
present  running  parallel  to  outer  margin,  usually  obsolete  toward  costa.  Tenninal 
line  brown,  continuous.  Discal  spot  oval,  much  smaller  than  in  primariies.  Beneath, 
very  pale  dull  yellow,  sometimes  shaded  with  dusky  brown  outwardly.  Terminal 
line  and  discal  spots  as  on  upper  surface  but  less  pronounced. 

Types:  Two  males  and  four  females  received  from  Mr.  Greo.  H.  Field  of  San 
Diego,  Cal.,  after  whom  the  species  is  named,  and  three  males  received  from  Dr. 
Barnes.  Type  male  and  female  in  the  American  Museum  of  Natural  History;  co- 
type  with  Mr.  Field  and  Dr.  Barnes. 

Habitat:  San  Diego,  Califomia,  J\me  4, 5,  7, 11, 12, 21,  July  3  and  Sept.  9. 

As  indicated  in  the  table  this  species  differs  from  eredariua  by  its  larger 
size,  and  the  uniformity  of  tint  in  the  ground  color  of  the  sexes.  There  is  a 
tendency  on  the  part  of  the  female  to  assume  a  color  slightly  yellower  than 
in  the  male,  but  this  is  scarcely  apparent  as  compared  with  eredarius, 

Tomos  incopriarius  described  by  Hulst  in  '  Entomologica  Americana,*' 
vol.  II,  p.  210  (1887)  and  referred  by  him  to  Glaucina  (Trans.  Am.  Ent. 
Soc.,  XXXIII,  352,  1896)  has  been  shown  by  Pearsall  (Can.  Ent.,  XL^ 
134,  1908)  to  be  identical  with  the  species  described  as  Mthyctera  lineata. 


Ezelifl  GuenSe, 

1857.    GubnAe,  Spec.  G^n.,  IX,  323.    Type,  pyrolaria  Gn. 
1860.    Walker,  Cat.  Lep.  Het.  Brit.  Mus..  XXI,  477. 
1896.    Hulst,  Trans.  Am.  Ent.  Soc,  XXIII,  351. 

Patridava  Walker. 
1862.    Walker,  Cat.  Lep.  Het.  Brit.  Mus.,  XXVI,  1688,  type,  teruaria. 
1895.    Hulst,  Ent.  News,  VI,  103,  =  Exelis. 


Ezelis  psrrolaria  Guenie. 

1857.     GuEN^E,  Spec.  G6n.,  IX,  324,  Exelis. 

1860.    Walker,  Cat.  Lep.  Het.  Brit.  Mus.,  XXI,  477,  Exelis. 

1867.    Packard,  Monogr.  Geom.,  566,  Exelis. 

tensaria  Walker. 
1862.    Walker,  Cat.  Lep.  Het.  Brit.  Mus.,  XXVI,  1689.  Patridava. 
1895.    Hulst,  Ent.  News,  VI,  103,  =  pyrolaria. 

approximaria  Packard. 
1876.    Packard,  Monogr.  Geom.,  215,  pi.  IX,  f.  40,  Tomos. 
1888.     Hulst,  Ent.  Am.,  IV,  50,  =  pyrolariat 


are  in  the  Museum  of  Comparative  Zoology  at  Cambridge;  infumaUma 
was  apparently  named  from  two  females  as  Grote  gives  two  dates,  June  3 
and  5;  one  of  the  specimens  b  in  the  British  Museum  but  the  other  has  not 
been  located. 

Exelis  Tfumida  Warren  (Novit.  Zool.,  XI,  581,  1904),  described  from  a 
single  male  taken  at  South  Park,  Colorado,  belongs  to  none  of  the  groups 
considered  here,  but  is  referable  to  Selidosema  as  that  genus  is  defined  by 
Hulst.  For  an  examination  of  this  species  I  am  indebted  to  Dr.  IC.  Jordon 
of  the  Tring  Museum,  England,  who  through  the  kind  offices  of  Mr.  L.  B. 
Prout,  very  generously  loaned  the  unique  type  to  me. 

Bolochroa  IluUt. 
1896.    Hulst,  Trans.  Am.  Eot.  Soc,  XXIII,  3S2.    Type,  diuodariua  Hoist. 
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Holochroa  dlssociarius  Hulst 

1887.    HuLBT,  Ent.  Am.,  II.  192,  Tomas. 

1 896.    Hulst,  Trans.  Am.  Ent.  Soc.,  XXIII,  352,  Holochroa. 

As  with  Exelis  pyrolaria  this  species  can  be  easily  told  by  the  strong 
generic  characters.  A  good  specific  character  however  is  found  in  the  extras 
discal  line  which  beginning  far  out  on  the  costa  near  the  apex  curves  inwardly 
to  a  point  on  vein  Mi  near  outer  margin  and  then  forming  a  very  acute 
angle  runs  wavedly  to  far  in  on  inner  margin.  In  this  regard  it  slightly 
approaches  Morina  coniferaria.  It  was  described  from  a  single  male  speci- 
men, and  no  locality  w.as  given.  The  type  at  New  Brunswick  bears  a 
California  label.  I  have  been  able  to  identify  three  specimens  from  the 
Barnes  collection  with  the  species,  a  male  from  White  Mountains,  Arizona, 
and  two  females  taken  at  Grlenwood  Springs,  Colorado,  July  1-7  and  24-30. 
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New  nami's  of  genera.  sp9cios.  and  subspecies  are  printed  in  heaT7-fac«  type,  also  the 
main  references  in  a  scries  of  references. 


Abudefduf  saxatilis,  191. 
Acanthinevania  szepligeti,  363. 
Acanthocybium  solandri,  184. 
Acanthroderus  peninsularis,  325. 
Achirus  lmeatus»  194. 
Acmseodera  flavomarginata,  324. 
Acraspis  undulata,  362. 
Acutalis  semicrema,  332. 

tartarea,  332. 
Aedes  pertinans,  367. 
JSnasuis  ca^ruleus,  363. 
^peomys  fuBcatUfl,  89. 
Agouti  paca,  subsp.  indet.,  76. 

virgata,  75. 
Agrcecia  aberrans,  355. 
Agromyza  lateralis,  379. 

sorosis,  379. 
Albula  vulpes,  191. 
Alcedininffi,  242,  250. 
Allen,  J.  A.,  historical  and  nomenclar 
tonal  notes  on  North  American  sheep, 
1-29;    mammals  from  Western  Co- 
lombia,   71-95;    a  new    Pika    from 
Colorado,  103. 
Allodia  delita,  368. 

falcata,  368. 
Alouatta  belzebul,  32. 

discolor,  32. 

seniculus  caucensis,  94. 

ululata,  32. 
Alj-tes,  350. 
Amazonis,  264. 
Ambrysus  parvulus,  324. 
Ammodramus  savannarum  caucn,  161. 
Ammospcrmophilus    leucunis    insularis, 
127. 

leucurus  peninsula?,  127. 
Amnicola,  167. 
Amorphococcus  mesiur,  357. 


Amphibolips  melanocera,  362. 
Amphicerus  punctipennis,  324. 
Analcocerus  hortulanus,  371. 
Andrena  alleghenyensis,  365. 

beutenmulleri,  365. 

braccata,  365. 

cheyenneorum,  365. 

cyanophila,  364. 

edwardsii,  365. 

huntingtoni,  365. 

idahorum,  365. 

lappulsD,  365. 

lewisii,  364. 

micranthophila,  364. 

mustelicolor  huardi,  365. 

runcinatse,  364. 

synthyridis,  364. 

vicina  argentinia?,  364. 

weedi,  365. 

winkleyi,  365. 
Andricus  aciculatus,  362. 

cinctus,  360. 

coronus,  362. 

davisi,  362. 

howertoni,  326. 

kingi,  362. 

perditor,  362. 

pruinosus,  362. 

terminalis,  360. 

texanus,  362. 

wheeleri,  326. 
Anepsius  (Ancpsiomyia)  linearis,  374. 
Anguilla  chrysypa,  181. 
Anisodactylus  piceus,  324. 
Anisotremus  virginicus,  188. 
Anniceris  meridionalis,  357. 
Antcnnarius  astroBCopUB,  109. 

sp.  194. 
Antestia  oliva,  360. 
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ABfiiititt|Tiim  Icftfoniroftfliy  302» 

fuiiiiy  362* 
Aiifioioiii  iMffidnt  mmor,  127. 


119. 


Apiikbi*  (HblolMiqiflft)  imiitiitA,  366. 
i^iluedodflnity  99. 
Apion  ccMifcctiinit  45. 

exsoiiiiale,  45. 

nimuiUunf  47. 
Apofrfioffyiidiiii  flftviduf,  378. 
i^N^yioplior»  ieotdlftte,  370. 
Apiioa  macniptluiliiiiiSy  188. 
Anflimoplixoetoiiiis  ferrai^neiit  mii* 

color,  825. 
AfiMdoia  nipeitiis,  193. 
ArahoMnais  uotiiiaciilfttiif*  189. 
Afetooephahis  tovmsoMfi,  129. 
Aretopsyche  irroratai  354. 
Argpa  ulmeca,  354. 
Arphia  saussureana,  336. 
Artibeus  jamaicensis  aequatoralis,  94. 
Aaida  icgrota,  325. 

conflucns,  325. 

connivena,  325. 
AsiluB  aitonis,  373. 

anonymus,  373. 

capiUatuB,  373. 

dolichomcrus,  373. 

nigrocaudatuB,  373. 

tencbrosus,  373. 

xanthoccrus,  373. 
Aflineopfl,  99. 
Asphondylia  autumnalis,  370. 

bethcli,  370. 

inentzolia>,  370. 

patons,  370. 
Aflpidiotus  coniferarum,  359. 

(Chrysomphalus)  keUoggii,  359. 

(Chrysoraphalus)  paulistUB,  359. 


Ateilift  podlAy  387. 
Ateki  atcr,  96. 
AllMnia  kftiecn  183. 

i«2;]«i. 


Atomjm  modeitay  88i. 


Atrophopoda  (FmnSdytMmyhnmadgMn. 

(Fnv^dyina)  toiniMaiBt  377. 
Aftti^ihila  luiipeolm  366. 
AtCib  fUMiOMidft*  166. 
Anhz  dayBOthtmiii,  308. 
Aieiota  divwipei,  367. 

B4CCBA  ddbafty  375. 

ensiiay375. 

nigiirafis,  o/o. 

piacivfty  375. 

ptmctifioDSy  375. 

iiibida,375. 

stenogaster,  375. 
Bairdiella  ronchus,  190. 
Balaninus  eztinctus,  53. 

minusculoides,  54. 

minusculus,  54. 

restrictufl,  54. 
Balistes  vetula,  192. 
Baris  hoveiri,  52. 

matura,  53. 

schucharti,  52. 
Basileuterus  richardBoni,  160. 
Bassaricyon  medius,  93. 
Bathyopsis  sp.,  60. 
Bathystoma  rumator,  188. 

striatum,  188. 
Belier  de  Montagne,  6-8,  23. 
Belocephalus  hebardi,  355. 

rchni,  356. 

sabalis,  355. 
Bembex  beutenmulleri,  364. 
Bergroth,    £.,    new    or    little    known 
Hemiptera,  chiefly  from  Australia,  in 
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the  American   Museum   of  Natural 
History,  343-348. 
Bibiodes,  337-341. 

SBStiva,  338,  371. 

femorata,  340,  371. 

halteralis,  337,  338. 
Blsna  setosa,  343. 
Blapstinus  sulcatus,  325. 
Bliuina  (Cryptotis)  squamipes,  93. 
Bodianus  fulvus  punctatus,  187. 

fulvus  ruber,  187. 
Boletina  delicata,  368. 

gracilis,  368. 

melancholica,  368. 

nacta,  368. 

notescens,  368. 
Bombus  hortorum  arborensis,  368. 

hortorum  eleonorae,  367. 

hortorum  fertoni,  367. 

hortorum  hffickeli,  367. 

hortorum  ichnusse,  367. 

hortorum  wolffi,  366. 

lapponicus  pulchrior,  366. 

pratorum  aureus,  366. 

sorcensb  quattricolor,  366. 

terrestris  dettoi,  366. 

terrestris  duplex,  366. 

terrestris  gallurse,  365. 

terrestris  limbarsB,  366. 

terrestris  ruber,  366 

terrestris  simplex,  366. 

terrestris  tener,  366. 
Bombylius  clio,  372. 

dolorosus,  372. 

io,  372. 
Brachyostracon,  16^177. 
Brachyostracon  cylindriciu,  169,  175. 

(Glyptodon)  mexicanus,   171,   175. 
Brown,  Bamum,  the  osteology  of  the 

manus  in  the  family  Trachodontidse, 

105-107;    a  crested  Dinosaur  from 

the    Edmonton    Cretaceous,    131- 

136;    BTachyoalracorif  a  new  genus 

of  Glyptodonts  from  Mexico,  167- 

177. 
Biyactinus,  202,  223. 

amorphus,  197. 
Buffalo  Basin  section.  Big  Horn  Basin 

(Wasatch),  60. 


Buffalo,  small  white,  27. 
Buthraupis  aureocincta,  140. 

Cactophagus  validus,  325. 
Csenocoris  augur,  344. 
Calamus  bajonado,  189. 

proridens,  189. 
Calandra  orzce,  325. 
Callirhyctis  pustulatoides,  362. 
Calobata  mellea,  378. 
Calosoma  palmeri,  324. 
Campsomerls  dorsata,  325. 
Campylenchia  curvata,  336. 
Canis  Jaxnesi,  130. 

peninsuke,  130. 
Cantharis  pilsbryi,  361. 
Capito  maculicoronatus  rubrilateralifly 

144. 
Caranx  bartholomsei,  185. 

crjrsos,  186. 

fosteri,  186. 

hippos,  186. 

latus,  186. 

parapistes,  186. 

peronii,  186. 
Carcineutes,  241,  261. 
Carynota  mera,  332. 
Cebus  capucinus  nigripectus,  95. 
Cecidomyia  chinquapin,  370. 

clavula,  370. 

lysimachiae,  370. 

meibomiffi,  370. 

meibomiifoli^e,  370. 

myricce,  371. 

nysssecola,  370. 

pustuloides,  370. 

ramuscula,  370. 

rudbeckia),  370. 

semenivora,  371. 

uhni,  370. 

unguicula,  370. 

verbenffi,  370. 

veroniffi,  370. 
Centrioptera  augularis,  325. 

spiculifera,  325. 
Centropomus  pedimacula,  187. 
Ceratopogon  flavus,  367. 
Cerenopus  concolor,  325. 
Ceresa  albescens,  331. 
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Geresa  bubahis,  331. 

pfthneri,  332. 

toiirina|332. 
Ceria  IngoUi,  376. 

brauerii,  376. 

lynchu,  376. 

mikii,  376. 

roederii,  376. 

witl^.  376. 
Oerilocus  hlstrio,  346. 
Geriogaster  foscithoraz,  37l>. 
OeroplasteB  candela,  358. 

schxottkyi,  358. 
Ceryle,  264,  300. 
Gefyline,  243, 247,  263. 
Ceyoopds,  263. 
Qttrtodipterus  faber,  102. 
Qialoolepidius  nibripeonk,  324l. 
Qialybioii  californicum,  325. 
CaumsBpetes  sancte-martiue,  141. 
Cau^yman,  Frank  M.,  diagDoaea  of  ap- 
jMieiit]^  new  Colombian  birds,  130- 
166;   a  new  Ibis  from   Mt.  Kenia, 
British  East  Africa,  23&-238.      ' 
Qiiksia  diysocfalamys,  375. 
Qdmaira,  35. 

agassisi^  213. 

coniei,  35,  196. 

mitsukurii,  35. 

monstrosa,  35. 

phantasma,  35. 

(Bathyalopex)  mirabilis,  35. 

(Ischyodus)  agassizii,  213. 

(Psittacodon)  sedgwickii,  215. 
Chimsroids,  Cretaceous,  195-228. 
Chionaspis  gleditsue,  359. 

furfurus  var.  fulvus,  359. 

sylvatica,  359. 
Chironectes  minimus,  74. 
Chironomus  anonymous,  367. 

longimanus,  367. 
Chloroceryle,  264,  304. 

snea,  310. 

amazona,  308. 

americana,  309. 

inda,  310. 
Chlorochroa     (Pentatoma)     pcreimilis, 

360. 
Chk>ro6combrus  cbrysurus,  186. 


Qdosoqiingus   albltempotm 

166. 
Qioidonota  nigra,  371. 
Chortdcetes  aflbiis,  366. 

pumDuliis,  356. 
Caioocalyoon,  241. 
Quromis  mnHiKneatiis,  191. 
Ouysobothris  ^yandla.  Ml. 

edwardaii,  361. 
1,324. 


niza,36U 
Cfarysomsda  desvoidyi,  377. 
Qirysonotus  anafis,  371. 
Ghrysopila  plebeia,  872. 
Chiysops  bisteOatus,  371. 

intmdens,  372. 

shomani,  372. 
Chiysopsacris  (Imiaia)  inamatipas,  857. 
Chubb,  8.  H.,  notes  on  tiie  UmpaaSwn 

in  the  Eqnidn,  118-115. 
Cicada  linnei,  357. 

sayi,  357. 
Cichlids,  98,  99. 

C^nnioerthia  oliyasoeos  tfiftiBrif ,  158. 
CSstogaster  insolaris,  377. 
CStharomantis  fakata,  356. 
Citharichthys  spilopterus,  193. 
Claosaurus     (  =  Trachodon)     annectens, 

105. 
Cleonus  degeneratus,  48. 

estriatus,  47. 

fcrreteri,  48. 

primoris,  48. 

rohweri,  47. 
CUnocera  lecta,  374. 

Chipanodon  pseudohispanicus,  181,  185. 
Coccinella  sanguinea,  324. 
Cochlops,  176. 

Cockerell,  T.  D.  A.,  and  Junius  Hender- 
son, mollusca  from  the  Tertiary  strata 
of  the  West,  229-234. 
Coelosia  gracilis,  368. 

lepida,  368. 

modesta,  368. 
Coenocharis,  382,  383,  392. 

denticularia,  396. 

elonRata,  387. 

eureka,  396. 

ignavaria,  396. 
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Osnocharis  indifltincta,  3^. 

interruptaria,  392. 

macduxmoughi,  395. 

obscura,  395. 

ochrofuscaria,  393. 

pygmeolaria,  385. 
♦Colletes  polemonii,  365. 
Colospasta  wenzeli,  361. 
Concealing  coloration,  313-321. 
Coniatus  diflerens,  46. 
Coniontus  subpubescens,  325. 
Conops  angustifrons,  377. 

argent  if  aceis,  376. 

discaliH,  377. 

fronto,  376. 

grandis,  376. 

inornatus,  376. 

inagnus,  376. 

parvus,  376. 

rufus,  376. 

xanthopareus,  376. 
'Conorhumus  maximus,  324. 
Conotrachchis  floriflsantexiBiB,  49. 
Cophura  pulchella,  373. 
Corymbites  weidtii,  361. 
Corypha»na  hippurus,  187. 
Corj'phodon  (?),  59. 
Cratoparis  adumbratus,  54. 
Oreodont,  indet,  59. 
Crofisa  macleayi,  365. 
Cryplobathrua  cluysophorus,  356. 
Crystallomorpha  sumatrensis,  355. 
Cryptokemies  brasilicnsis,  357. 
Crytolobus,  sp.,  334,  335. 

querci,  335. 
Cr>'ptophyllaspis  liquidambaris,   359. 
Cryptophyllus  (Lea)  floridensis,  355. 
Cryptorhynchus  coloradensis,  50. 

faim,  51. 

kerri,  52. 
•Crypturus  berlepschi,  140. 

soui  cauc8B,  141. 
Culcx  pretans,  367. 

sylvicola,  367. 
Cuspicona  beutenmulleri,  360. 

carneola,  360. 
Oyanocompsa  cyanae  cauc8B,  163. 

rothschildi,  164. 
Cychrus  aeneicollis,  360. 


Cychrus  viduus  var.  irregularis,  360. 
Cyclocephala  dimidiata,  324. 
Cyllene  antennatus,  325. 
Cymatomera  orientalis,  356. 
Cynips  (Andricus)  pattoni,  362. 

(Andricus)  quercus-formofia,  362. 

(Andricus)  quercus-medulks,  362. 

(Dryophanta)  papula,  362. 

(Holcaspis)  quercus-mamma,  362. 
Cyphomyia  lasiophthalma,  371. 
Cyphus  subterraneus,  45. 
Cj'prinodon  variegatus  riverendi,  182. 

DACELONINiE,  244,  253. 

Dactylopius  (Pseudococcus)  kingii,  358. 

Damalis  occidentalis,  373. 

Dapedolossus,  99. 

Dasyatis  sp.,  180. 

Dasymutilla  sp.,  325. 

gloriosa,  325. 
Daa3rprocta  columbiana,  76. 

variegata  columbiana,  76. 

variegata  variegata,  76. 
Dasyptorus  ega  xanthinus,  127. 
Dasypus  novemcinctus,  74. 
Dean,   Bashford,   on  the  hair-like  ap- 
pendages  in   the   frog,    AsiyloaUsmua 
robust  us  (Blgr.),  349-351;   orthogene- 
sis in  the  egg  capsules  of  Chimsera, 
35-40. 
Dcinostoma  dilatatum,  324. 
Dondrobius  mandibularis,  325. 
Dermestes  vulpinus,  324. 
Derobrachus  forreri,  325. 
Desmoptera  sundiaca,  357. 
Dialysis  aldrichii,  372. 
Diaphorus  contiguus,  374. 

dubius,  374. 

fiavipes,  374. 

palpiger,  374. 

parvulus,  374. 
Diatrophus  minimus,  363. 

niger,  363. 
Dichelacera  pulchra,  372. 

scutellata,  372. 
Dicranophora  affinis,  371. 

astuta,  371. 
Dicrepidius  corvinus,  324. 
Dictyotus  pallidus,  360. 
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IHdea  ooquilktti,  376. 
IMde^phlfl  marauinaBB  etonabi  74. 

pangUAjfoOBis  *"*ifa^|  74. 
IMgloesa  eifytaibli,  164. 

iJoriowHBrtfnfti  165. 
IXiiodenis  tiuneatusy  S24. 
Dinosaiir,  CbvBted,  181. 
Diootria  ▼«»,  873. 
DI|)liiiBaa,  202. 

latideiiB,  197,  204,  211. 

soBduhn,  197, 204. 
Di^pteotomn  fwmosinii,  187. 

nuiliatel  187. 
I>l^|iiomyitu8,99. 

DipodomyB  inflalaris,  128. 

merxiaim,  128. 

merruuni  melaiiunis,  128. 

meniamiaimiohia,  128. 
l%riBtl8,  202. 

meinii,  197,  204,  207. 
DiMOoefina  obsoura,  87S. 
DfaoomyBa  dubia,  878. 

nana,  378. 
Dodriiynclius  eolex,  48. 

tcrabrans,  43. 
DoBdwuridn,  177. 
Doedicurus,  177. 
Dolichopus  amnicola,  374. 

amphericus,  374. 

henshawi,  374. 

opheles,  374. 

paluBter,  374. 

pantomimus,  374. 

partitus,  374. 

renidesceDs,  374. 
Dolichotrypes  hopkinsi,  364. 
Dorytomus  vulcaniciu,  48. 
Drapetis  apicis,  374. 

flavidus,  374. 
Drosophila  annulata,  379. 

bellula,  379. 

coflfeata,  379. 

fasciola,  379. 

opaca,  379. 

omatipennis,  379. 

pallida,  379. 

similis,  379. 

vitattifrons,  379. 


Dqropiiaiita  peJiimiiilata, 
p(^la,a62. 


BBimu  uflDei,  825. 
Eefimna  laao^MUili,  878. 
Skstomoooria  ontatiii»  84ft. 
BdiNpiiodflii,  180, 200^  dOfi^  as; 

agMriri,  200, 218, 314. 

buflklaiidi,  202. 


^hmnoBtom,  210, 811. 

faoundiis,  206, 210. 

gaaldmi,205. 

IneniBMitWB,  207. 

kiiuiiCMna,  200. 

Jaquealua,  20CI,  217. 

lataigerae,  200^  211,  814. 

longjupoatiia,  208. 

mantdli,  200. 

]iMim,207. 

mirifieiia,  197,  208,  800^  800^  81^ 
211. 

monoloitos,  20B. 

reecB,200. 

aectewkOd,  200, 214, 816, 838. 

smocki,  213,  225. 

stenobryiis,  200,  213. 

tripartitus,  215,  216,  225. 
Elachiptera  flavida,  379. 
Elagatis  bipinnulatus,  185. 
Elasmodectes,  199,  224. 

willetti,  200. 
Elaamodus,  199. 

crassus,  200. 

greenoughi,  200. 
Eleodes  eschscholtzii  lues,  325. 
Elephas  columbi,  167. 
Elis,  8p.,  325. 

Elliot,  D.  G.,  new  species  of  monkeya'of 

the  genera  Seniocebus,  AlauaUa/lMid 

AoiuSy  31-33;    description  of  a 

species  of  (Edipomidas,  137. 

Elmis  columbiensis,  361. 

Elops  saurus,  181. 

Emblethis  vicarius,  359. 

Emmenastus  erosus,  325. 

Empis  enodis,  375. 
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Enchenopa  binobata,  336. 
Entylia  sinuata,  336. 
Eohippus,  59. 

Eoscyllina  inexpectata,  357. 
Epenepheliis  adscensionis,  187. 

striatuB,  187. 
Ephippithyta  biramoea,  356. 
Ephydra  pygmiea,  378. 
Epibates  muricatus,  373. 
Epicauta  alastor,  361. 
Epilampra  (Heterolampra)  structil]s,355. 

(Heterolampra)  wheeleri,  355. 
£k]uus  sp.,  167. 

assiniis,  114. 

caballus,  114,  115. 

granti,  114. 

grevyi,  114. 

hemionus,  114. 
Erax  concinnatus,  373. 
Eremopedes  brevicauda,  356. 
Eriocera  austera,  367. 

fasciata,  367. 
Eristalis  montanusi  376. 

ochraceus,  375. 

parvulus,  376. 

precipuus,  376. 

volaticusy  375. 
Esthonyx  sp.  indesc,  60. 
Eteles  oculatus,  188. 
Eucerceris  ani^ulata,  326,  364. 
Eucinepeltus,  176. 
Eucinostomus  gula,  189. 
Eugnamptidea,  42. 

tartiaria,  42. 
Eulecanium  fraxini,  358. 

rosse,  358. 
Eumylodus,  200,  202. 

laqueatus,  197,  217. 
Eupethecia  golgolata,  390. 
Eupomacentrus  fuscus,  191. 

leucostictus,  191. 
Eurycotis  bahamensis,  355. 
Euryglossa  edwardsii,  366. 

fasciatella,  366. 
Euryneura  elegans,  371. 
Eiisaithus  Isevis,  325. 
Evania  urbana,  363. 
Exarna  rugosa,  357. 
Exechia  attrita,  369. 


Exechia  auxiliaria,  369. 

bella,  369. 

capillata,  369. 

casta,  369. 

nugatoria,  369. 

obediens,  369. 

palmata,  369. 

perspicua,  368. 

quadrata,  369. 
Exelis,  382,  383,  405. 

fumida,  406. 

pyrolaria,  405. 

tensaria,  405. 
Exoprosopa  brevirostrb,  372. 

sackeni,  372. 

Felis  jaguarondi,  93. 
Formicarius  castaneiceps,  147. 
nifipectus  carrikeri,  146. 

Gambrusia  punctata,  180. 

puncticulata,  179,  180,  182. 
Gastrodonta  (?)  evanstonensis,  231. 

evanstonensis,  var.  Binelairi,  231. 
Gastrops  niger,  378. 
Geophagus  braziliensis,  167. 
Geralophus  antiquarius,  45. 

fosfldcius,  46. 

lassatus,  46. 

occultus,  45. 

pumiceus,  46. 

repositus,  46. 

retritus,  46. 

saxuosus,  46. 

scudderi,  46. 
Gerres  brasiliensis,  190. 

olisthostomus,  190. 
Girardinus  matallicus,  179, 180. 
Glaridichthys  falcatus,  179, 180. 

torralbasi,  180. 
Glaucina,  382,  383,  884. 

abdozninalifl,  388. 

bilinaata,  389. 

elongata,  387. 

epiphysaria,  384,  389. 

erroraria,  385. 

escaria,  384. 

eupetheciaria,  385. 

golgolata,  390. 


Bmniloa  pan*,  188 


Qlyptodontift,  175. 
QlyptodoDtids,  176. 
Otyptodonla,  187. 
Olyptostomk  (T)  EpKHoaan,  281. 
Olyptotherhun,  171. 
Oiiuipto{MUopiii    (Agooomua)    flsvi- 
oon>ia,874. 

(Agonoaoms)  flftvidus,  874. 
Onorirtc  maam,  368'. 
QMoM  bokoKMiw,  199. 

OlMuuoua,  198. 

aopontOT,  198. 
Ooen  tuaenk,  864. 


Orallftrift  tllMil,  148. 
mm«ri,147. 

Ont&cap,  L.  P.,  an  ununial  Bpecbmn  of 
Mylilui  middendorffi  Orewingk,  from 
Alaska,  60,  70. 

GrtKiabrck,  John  A.,  list  of  ineects  col- 
It^'lnl  in  I»«-er  California,  323-326; 
iyi>cs  of  inseclB,  except  Lepiiioptera 
anil  Formicida;,  in  the  American 
Museum  of  Natural  History  addi' 
(ional  to  those  previously  listed, 
353-379;  a  re\-iew  of  the  species  com- 
priitintc  thoGlaiicina-CanodiariB  group, 
38I-J07. 

Gr.vllucris  larval  a,  356. 

Gr.vllo(lK  ugjllatus,  333. 

Gr.vlliis  galapngeius,  323. 
nioxicanus,  323. 

Guiivinn  guavina.  192. 

II.\iiHo.uvi.\  co^nilciihonw,  376. 
Hiulmstoiniis  honinchtvus,  loo. 
II  ad  tils  ininiis.  .'17'J. 
Ha'tnafti^ij^  s|i1cni]ens.  3ti7. 
Haimulon  album,  1S8. 


338. 

Hali7on,261. 

HnliotuB  aeraplinhri%  38A. 

qmtliyridii^  SSi. 
HHpe  infa,  191. 
HaMnua,  J.  D.,  the  f  Jattwi 

genua  PrUeatam,  S7— 101. 
Habniu  radii,  864. 
Hanntlnu  loBl^eaia,  34S. 

oliBouniB,  34S. 

peatkUnnua,  340. 

troohautormtoB,  84S. 
Heeamede  (Allotrid>oraJiJ  al 

378. 
Hdiastiu  uidus,  333. 
Helix  eranatoneo^  281. 

leidyi,232. 


ripwia,'»>n 
(MooM 
HemModroi 


Hennetia  ceriogaster,  371. 
Hermillus  ado,  346,  359. 

rufipee,  346. 
Heros  telracanthus,  179,  191,  180. 
Heta^rina  infeeta,  354. 
Heteromye  lomltanill,  77. 
Heteroneura  flavipee,  377. 

lumbalis,  377. 

valida,  377. 
Hierodula  athcne.  355. 
Hippelatcs  proboscidcoa,  379. 
Holcaspis  breviiwnnata,  362. 

monlicola,  362. 

rubens,  362, 
iloloccntnia  ascensionis,  1S4. 

coniscus,  184. 
Holochlora  prasina,  356. 
Holochroa,  381,383,  406. 

dt*iOciftrius,  407. 
Hopbpliiinis,  169,  171,  176. 
Hus»akof,   L.  the  Cretaceous  Cfairo 
roids    of    North    America,    195-2 
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note  on  an  embrj'o  of  Pristis  cus'pidc^ 
tus,  327-330. 
Hydrophilus  californicus,  324. 

insularis,  324. 
Hydrophorus  philombrius,  374. 
Hygroceleuthus   (Dolichopus)   crenatus, 

374. 
Hyocephalus  aprugnus,  343,  360. 

ICHTHYNOMUS,  265. 

Idris  quadrispinosus,  364. 
Ilythea  flavipes,  378 
Iridio  bivittatus,  192. 

cyanocephalus,  192. 

maculipinna,  192. 
Ischyodus,  198,  199,  200. 

agassizi,  213. 

divaricatus,  197. 

fecundus,  197,  204. 

gaskiUii,  197,  204. 

incisus,  200. 

incrassatus,  197,  204. 

laterigenis,  197,  211,  214. 

latus,  200. 

longirostris,  197,  204. 

miersii,  204. 

mirificus,  204.  i 

monolophus,  197,  204. 

planus,  200. 

sedgwicki,  197,  213,  214,  215. 

smockii,  197,  213,  214. 

gtenobr>'iis,  197,  213. 

thurmanni,  200. 

tripartitns,  197,  215. 
l8opsera  scalaris,  356. 
IsotxBnia,  222,  225. 

neocjesariensis,  197,  200,  222. 
Isothea  alleni,  43. 
Ispida,  265. 

Kermes  kingii,  357. 
Knipolegus  coliixnbianus,  151. 

L ABRIDGE,  98,  99. 

Lacedo,  241,  261. 
Lachnolaimus  maximus,  191. 
Lacnostcma  nitida,  324. 
Lagochirus  obsoletus,  325. 


Lampribis  olivacea,  236. 
Largufi  cinctus,  324. 
Lasioptera  asterifolise,  369. 

comicola,  369. 

linderae,  370. 

nodulosa,  369. 

tumifica,  369. 

vibumicola,  370. 
Lecanium  (Eulecanium)  hoferi,  358. 

(Eulecanium)  kingii,  358. 

(Eulecanium)  pallidior,  358. 

(Eulecanium)  pulchrum,  358. 

(Eulecanium)  rehi,  358. 

(Eulecanium)  websteri,  358. 
Leia'dryas,  368. 

plebeja,  368. 
Lepidoeiren  paradoxa,  350. 
Lepidoetola  abdominalis,  376. 

pulchra,  376. 

similis,  376. 
Lepiodes  behrensata,  392. 

escaria,  384. 

eupetheciaria,  385. 

interruptaria,  392,  393. 

scolopacinaria,  402. 
Lepisofiteus  platostomus,  181. 

tristocchus,  181. 
Leptogaster  concinnata,  373. 

crocea,  373. 

dorsalis,  373. 

intima,  373. 

micropygialis,  373. 
Leptoglossus  zonatus,  324. 
Leptomerinthophora  smaragdipes,  357. 
Leptomylus,  200,  218,  226. 
I^ptomylus  cookii,  197,  200,  218,  219. 

densus,  197,  218. 

forfex,  197,  218,  221. 
Leptopeza  disparilis,  375. 
Leptotila  verreauxi  occidentalifl,  142. 
Lepus  alleni  tiburonenBifl,  120. 

californicus  magdalense,  120. 

californicus  xanti,  120. 

insularb,  120. 
Leuctra  grandis,  354. 
Ligyrus  gibbosus,  324. 
Limnocyon,  59. 
Limoeina  dolorosa,  377. 
Lisonotus  multifasciatus,  325. 


MatuUBch   IfCTiaz   obscr\ations  on  some 
North  \mencaii  Mpmbraddffi  in  their 
Uat  nMiiphdl  stagpi     31-336. 
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McCiiHn  r  i\      Diiiicun       hia    discovery 

of  H  il  1  Shcpp  in  Canada,  2-7. 
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maculanformis,  365 


Micropogon  fiimieri,  190. 

Microxutj  ftfflnls,  89. 

Miller,  W.  DeW.,  a  revision  of  the  '•iwwi 

fication  of  the  Kingfishers,  239-311. 
MJmesa  mycisiana,  364. 
Molorchus  longicollis,  361. 
Monueanthus,  110. 

ciliatuH,  111. 

hispidus,  111. 
Mongoma  manca,  367. 
More  Ilia  nigricoat*,  377. 
Horina,  382,  397. 

conlferuia,  390. 
Moitena  lurid  a,  324. 
Mucina  brunnea,  377. 

lutipennis,  377. 

varifolor,  377. 
Mugil  gaimardianus,  183. 
Muscisaxicola  alpiua 
Mus  musnulus,  77. 
My-attic,  4-7,  23, 
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Mycetes  discolor,  32. 
Mycetophlla  anomala,  369. 

dolosa,  369. 

endura,  369. 

foecunda,  369. 

imitator,  369. 

lenta,  369. 

perita,  369. 
Mycomyia  imitans,  368. 

littoralis,  var.  frequens,  368. 

nugatoria,  368. 

recurva,  368. 

recurva  var.  chloratica,  368. 

sigma,  368. 
Mycothera   fenestrata    var.    prsenubila, 
369. 

raitis,  369. 
Mycteroperca  venenosa,  187. 
Mydas  cingulatus,  373. 

clarifumifl,  373. 
Myiodynastes    chrysocephalus    chryso- 
ccphalus,  153. 

chrysocephalus  InterxnediuB,  152. 

chrysocephalus  minor,  153. 
Myospiza  manimbe  Columbiana,  162. 
Myotis  peninsularis,  127. 
Mytilus  middendorffi,  69. 
Myxosargus  braueri,  371. 

Nasua  olivacea,  93. 

quichua,  93. 
Neacomys  pusillUB,  81. 

spinosus,  82. 
Neduba  carinata  var.  convexa,  365. 
Nemobinus  affinis,  355. 
Nemotelus  belluliis,  271. 

bruesi,  371. 

trinotatus,  371. 

wheeleri,  371. 
Neoglaphyroptera  (Leia)  nitens,  368. 
Neomsenis  analis,  188. 

apodus,  188. 

aya,  188. 

bucancUa,  188. 

griseus,  187. 

synagris,  188. 
Neoempheria  indulgens,  368. 
Neothoracophorus,  176. 
Neotoma  albigula  seri,  125. 


Neotoma  instdarifl,  125. 

intermedia,  124. 

intermedia  arenacea,  124. 

intermedia  gilva,  124. 

intermedia  perpallida,  124. 

intermedia  pretiosa,  124. 

intermedia  vicina,  124. 

nudicauda,  124. 
Neuryurus,  177. 

Nichols,  John  Treadwell,  notes  on  West 
Indian    fishes,    109-111;     notes    on 
Cuban  fishes,  179-194. 
Nomada  rohweri,  365. 
Nomaretus  debilis  var.  alpinus,  360. 
Nomia  amboinensis,  365. 
Notiphila  belluda,  378. 

pulchifrons,  378. 

stricta,  378. 
Notogoneus,  99. 
Notogonia,  325. 
Notonecta  raleighi,  359. 
Nyctibius  longicaudatus,  140. 

OcHOTONA  figginsi,  103. 

saxatilis,  103. 
Ochthera  humilis,  378. 
Ochtheroidea  atra,  378. 
Ocyurus  chrysurus,  188. 
Odocoileus  cerrosensis,  120. 

hemionus  eremicus,  120. 

peninsukc,  119. 
(Ecanthus  pini,  355. 

quadripunctatus,  355. 
(Edipomidas  geofTroyi,  137. 

salaquianflis,  137. 
Ogilbia  cayorum,  193. 
Omalotettix  (Abracris)  meridionalis,  357. 

(Abracris)  signatipes,  357. 
Omphalina  oreodontifl,  232. 
Omus  edwardsii,  360. 

sequoiarum,  360. 
Oncodocera  smalis,  372. 
Oncopeltus  fasciata,  324. 

gutta,  324. 
Oncoplatus  varicolor,  324. 
Ophiderma  sp.,  335. 
Ophryastes  championi,  44. 
Ophryastites  conereus,  44. 

miocaniu,  44. 
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Opines  geminatai  360. 
Opisthacanthus  striativentrus,  364. 
Opisthonema  oglinum,  182. 
Opsanus  tau,  193. 
Opsebius  agelense,  372. 
Oreohelix  granger!,  231. 

xnegarche,  230. 
OreoibiB,  237. 

akeleyorum,  235-238. 
Oreothraupis  arremenops,  140. 
Orphulella  graminea,  356. 

olivacea,  356. 
Orthopristris  poeyi,  188. 
Oryzomys  albigularis,  85. 

palmirsB,  83. 

pectoralifl,  83. 

ph^eopus  obscuroir,  88. 

(Melanomys)  obscurior,  87. 

(Melanomys)  obscurior  affiniSi  88. 

(Melanomys)  pYissopus,  87. 

(Oligoryzomys)  fulyirostrifl,  86. 

(Oligoryzomys)     xntinchiquensis, 
85. 
Oscinis  fur,  379. 

incipiens,  379. 
Osculatia  purpurata,  140. 
Osmia  albolateralis,  366. 

chlorops,  366. 

cyaneonitens,  306. 

flori.sHanticola,  36<). 

giliarum,  3<)G. 

pcntstcmoni.s,  300. 

vvheeleri,  300. 
Otiorhynchites  HorLs-santcnsi-s,  45. 
OvLs  amnion,  24. 

canadeasLs,  2-15,  9-15,  23,  25. 

canaden.si.s  dalli,  28. 

canadensis  fannini,  29. 

cana<l('nsis  gaillardi,  20,  27. 

canadiMisis  liarden.sis,  22. 

canadensis  nicxicanus,  20. 

canadensis  ndsoni,  20 

cana<lensis  stonci,  2S. 

canadensis  typica,  23. 

cervina  2  -15,  9-15,  23,  25,  20. 

cervina  audiiboni,  22,  25. 

cervina  californiana,  22,  2o. 

ceivina  californiaims,  20-2o. 

cervina  californica,  25. 


Ovis  cervina  cer\'ina,  23. 

cer\'ina  cremnobates,  20, 23, 27, 119 

dalli,  27,  28. 

dalli  dalli,  23,  27. 

dalli  fannini,  23,  2S. 

dalli  kenaiensis,  28. 

dalli  stonei,  23,  28. 

fannini,  29. 

liardensis,  28. 

montana,  21,  23,  24,  25,  26,  27,  2 

montana  dalli,  27. 

nelsoni,  20,  26. 

pygargus,  24. 

stonei,  28. 
Oxylabb  bifoveolatus,  364. 

Pachycoris  toriidus,  324. 
Pachylis  g^gas  324. 
Pakeohoplophonis,  176. 
Palseonictis  sp.,  60. 
Pangonia  arcuata,  371. 

bullata,  371. 

filipalpis,  371. 

pavida,  371. 
Panochtus,  169,  171,  176. 
Panorpa  carolinensis,  354. 
Panorpodes  carolinensis,  354. 
Pantarbcs  capito,  372. 
Paralimna  niultipunctata,  378. 

obscura,  378. 
Panisphecodes  tilacliiforniLs,  364. 
Parathaliissius  aldrichi,  375. 
Paratylotrophidia  beuteninulleri,  357. 
Passaiodon,  202. 
Patridava,  405. 
Pelidnota  luca',  324. 
Pclocoris  carolincn.sLs,  359. 
Peloniyia  uccidcntalis,  378. 
Pei).^Ls  sp.,  325. 

forniosa,  ;i25. 
Perdita  llori.ssanteUa,  305. 

tortifolia*,  30.5. 

wilniatta',  305. 
Periconia  albitarsLs,  307. 
Periplaneta  ainericana,  323. 
Perla  carulineiksis,  354. 
Perognalhub  bailcyi  insularifl,  122. 

haihyi  rhydinorhis,  121. 

fallax,  122. 
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Perognathus  penicillatus  arenarius,  121. 

penicillatus  goldxnani,  122. 

penicillatus  siccus,  121. 

spinatus  bryanti,  122. 

spinatus  nelsoni,  122. 

spinatus  peninsube,  121. 
Peromyscus  eremicus  carznenii  126. 

eremicus  cedroscensis,  125. 

eremicus  eremicus,  126. 

eremicus  eva,  125. 

eremicus  polyoplius,  125. 

eremicus  tiburonensis,  126. 

ffuardia,  126. 

maniculatus  coolidgei,  125.' 

stephani,  126. 
Petrometopon  cruentatus,  187. 
Phs^progne  tapera  ixnxnaculata,  156. 
Pheidoxenes  wheeleri,  363. 
Phenacoccus  acericola,  357. 

cockerelli,  358. 

deamessi,  358. 
Phenacodont,  59. 
Phenacodus  sp.,  60. 

primaevus,  59,  60. 
Pheugopedius  spadix,  140. 
Phoneutisca  simplicior,  374. 
Phthiria  dolorosa,  372. 

sororia,  373. 
Phynchodexia  sororia,  377. 
Physa  pleromatb,  223. 
Physocephala  sororcula,  377. 

xanthops,  377. 
Picolaptes  lacrymiger  sancto-xnarthSB, 

150. 
Plestolestes,  344. 

Uneatiu,  346,  359. 
Pionopsitta  fuertasi,  143. 
Pipistrellus  hesperus  australia,  127. 
Pittasoma  rosenbergi,  140. 
Plagiaulacid,  59. 

Planesticus  fuscobrunneiu,  158. 
Planorbis  militaris,  233. 

utahensis,  233. 
Platophrys  maculifer,  193. 
Platycoris  rufescens,  360. 

scutellatus,  360. 
Platynus  gracilentus,  361. 

trifoveolatus,  361. 
Platypsaris  homochrous  canescexiBi  155. 


Platyura  genualis,  367. 
Plecia  quadrivittata. 
Plectronemia  auriceps,  354. 
Plochionus  timidus,  324. 
Plohophorus,  169,  171,  176. 
Plusiotus  beyeri,  361. 
Pcecilia  vittata,  179,  180, 182. 
Poecilometis  edwardsi,  360. 

stigmatus,  360. 
Polistes  sp.,  325. 
Polycaon  punctatus,  324. 
Polydactylus  virginicus,  184. 
Polycentropus  carolinensis,  354. 
Polygyra  dallii,  232. 
Polylepta  obediens,  368. 
Pomacentrida),  98,  99. 
Porphyrops  effilatus,  374. 
Potamotrygon,  99. 
Potos  flavus  caucensis,  93. 
Prionodes  phoebe,  187. 
Priscacara,  relationship  of,  97-101. 

serrata,  97,  100. 

oxyprion,  100. 
Pristis,  327. 

cuspidatus,  327-330. 

pectinatus,  327. 
Procyon  psora  pallidus,  129. 
Proechimys  semispinosus  calidior,  76. 
Progne  tapera,  156. 
Promerisana  cylindricomis,  371. 
Propalaeohoplophorus,  169,  171,  176. 
Psammochares  sp.,  325. 
Pseudococcus  claviger,  358. 

cockerelli,  358. 
Pseudomonacanthus  amphioxys,  110. 
Pseudorhynchus  calamus,  355. 
Psilopus  (Psilopodinus)  bellulus,  374. 

(Psilopodinus)  insularis,  374. 
Psittacodon,  202. 
Ptecticus  concinnusy  371. 
Pterodontia  misella,  372. 
Pteroptila  semula,  376. 
Pulvinaria  cockerelli,  358. 

erhomi,  358. 

tilise,  358. 

tin8leyi|.358. 

simplex,  358. 

vinifera,  358. 
Putorius  macruruBi  92. 
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FycDOodufl  Burinamenais,  323. 
J^yxolaHa  approziiiiaria,  405. 

QmnuTA  pulchra,  357. 

Bjucphhalcton,  241,  242»  243,  250. 
Beithrodoatomys  mOtori,  77. 
BluMxq;>lioni8  reticulatus,  350. 
Rhagoletis  ribioola,  378. 
RhamphoonnuB  nifiventris  griaaodorift 

Uf ,  145. 
RhantuB  aniBcmydius,  324. 
HhipidomyB  ooealMurii,  79. 

moUiiilmutt  78. 

Bbnillt,  79. 
RhodHes  arefactiu,  363. 

globuloideB,  363. 

gradfis,  363. 

ndbulosuB,  363. 

DoduloBiia,  363. 
Rhopakxmera  cQiata,  378. 

xanthi^,  378. 
Bhopalomyia  betheHana,  370. 
Rfaymoflla  akel^,  368. 
RIperaa  fiaveola,  358. 
ii,358. 
ii,358. 

Rivulus  marmoratusi  182. 
Rupicola  peruviana  aurea,  156. 

Saissetia  nigrella,  358. 
Sapromyza  angustipennb,  377. 

exul,  378. 

ingrata,  378. 

octovittata,  377. 

picrula,  378. 

puella,  377. 

sordida,  378. 

sororia,  378. 

venusta,  378. 
Sarcophaga  cluetopygialb,  377. 

micropygialis,  377. 

otiosa,  377. 
Sardinella  macrophthalmus,  182. 

sardina,  182. 
Saropogon  pulcherima,  373. 
Saurolophus  osbomi,  131. 
Sauromarptis,  241. 
Scarus  caeruleus,  192. 


Sehistoeera  majra,  324. 

vaga,324. 
Sdara  condnna,  309. 

d6bili8,369. 

gennanay  369. 

sygoneura,  369. 
Sdophila  j^bbana  var. 

impar,  368. 

nugax,  367. 
Sciiinui  aatuans  caneeniia,  91. 

gerrardi,  90. 

hflffmanwi,  90. 

iiiillMi,91. 

(Mioroaciunia)  paknerit  98. 

(Microachtnii)  siiiifliay  92. 
Sderoca^rptidsy  176. 
Sdnooatrptus,  169, 171, 175»  ITO. 
Soomberaiiionia  tsavalla,  184. 

rogalis,  184. 
SoQipnpa  i^uinieri,  192. 
Scuddflria  f aadata,  856. 

tninoala,  356. 
SoyUina  braiUieiiiis,  856. 

prateDsis,  356. 
Sc^yphopboniB  foaflionli,  54. 
Sdene  vomer,  186. 
Seidoodinia  martiiiid,  81. 

xneticulosiu,  31,  95,  137. 
Sepsis  insularis,  378. 

Shaw  and  Nodder's  *  Naturaliata '  Mis- 
cellany,' collation  of,  11-14. 
Sibynes  whitneyi,  49. 
Sinclair,   W.   J.,  and   Walter   Granger, 
notes  on  the  Tertiary  depoeit«  of  the 
Bighorn  Basin,  57-67. 
Siphostoma  torrei,  183. 
Sitalces  ovatipennis,  357. 
Sitodrepa  panicea,  324. 
Sparisoma  chrysopterum,  192. 
Sphagepsea,  225. 

aciculata,  197. 

articulata,  224. 
Spharagemon  squale  scudderi,  356. 

saxatile,  356. 
Sphecomyia  occidentalis,  376. 
Sphex  sp.  near  femur-nibra,  325. 
Sphyrsena  guachancho,  184. 
Spilogale  lucasana,  129. 
Spilographa  setosa,  378. 
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Spinus  nigricauda,  160. 
Sporathraupb  cyanocephala  margaritn, 

165. 
Stenaspis  solitaria,  325. 
Steniolia  sulphurea,  364. 
StenocharlB,  382,  399. 

permagnaria,  400. 
Stenosphcnus  novatus,  325. 
Stenotffimus  edwardflii,  347,  359. 
Stichopogon  abdominalis,  373. 
Stictocarenus  subrufescens,  360. 
Stictocephala,  336. 
Stictococcus  sjostcdti,  359. 
Stolephonis  browni,  182. 

product  us,  182. 
Stonyx  (Anthrax)  lelia,  372. 
Streptocerv'le,  265. 
Syacium  micnirum,  193. 
Sylvilagus  (Tapoti)  fulyescana,  75. 
Symbranchus  marmoratus,  179. 
Synallaxis  gularin  cineraiventrifl,  149. 

gularis,  150. 

rufipectuB,  149. 
SynergiLs  atri|x?s,  363. 

erinarci,  363. 

incLsus,  363. 

punctata,  363. 
SynglochiH,   381,  397. 

perunibraria,  397. 
Synneuron,  338. 
Syphrwna  picuda,  184. 
SyrphuM  bl<inuatu.s,  375. 

decipicn.s,  375. 

crraticiLs,  375. 

Tabaxts  ha'inagogUH,  372. 

hyaiinipcnnis,  372. 

longuLsculus,  372. 

niinu.sculu.s,  372. 

plcnus,  372. 

puriiiloifUw,  372. 
Tackardiii  ^lonH»n*lla,  358. 
Tanysiptcra,  2«i2. 
Taracticu.s  iiiKii[H*s,  373. 

Hiniilis,  373. 
TariHMi  atlantirUM,  181. 
Taye,  27. 
Tayc  of  Culifoniia,  17-20. 

of  tJic  Monquin  IndianK,  27. 


Tegrodera  aloga,  361. 
Telamona  anipelopsidis,  336. 

barbata,  333. 

sp.  indet,333. 

unicolor,  333. 
Tephritis  ^'uriabilL!t,  378. 
Tephrocl^-stia  golgi)lata,  ;KK). 
Tetracha  cantlina,  324. 
Teucholabis  aiinulata,  367. 
TeuthlsHp..  102. 

Thayer,  AbU^tt   H.,  ctuuH'aling  iHilora* 
tion,  an  answer  to  Thoo<iore  UiK)cfN>\*olt| 
313-321. 
Tholiabiinaculata,  :m. 
Thennoncctcs  niannonitus,  1^24. 
ThimMlniniia  inchonta,  375. 
Thoniasoniys  oineraiTonttr,  SO. 

popayanus,  si. 
Thonioniys  botta*  anitu*,  123. 
Thrj'ophilus  lcuco|K)gon,  MO. 

nigiicapilluH  oonnooteni»  157. 
Thyhunys  cauru',  73. 
Thyropt^Ta  tricolor,  91. 
TinianthcH  (luadratus,  356. 

HUi)crbuH,  356. 
Tipula  acuta,  'M\7. 

carinata,  'M\7. 

rctusa,  3()7. 

Hulphurca,  367. 
'i'itUH4>lla  pn)nitcnN,  365. 
TodirhmnpliUH,  2(^2. 
Tonios,  3S2,  383,  101,104. 

abject  ariuH,  402. 

cinctariuH,  101. 

erect  ariuH,  401. 

<*scaria,  381. 

eupetheciariu*',  385. 

fleldi,  101. 

incopriariiiM,  405. 
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